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Get TourseU a 
Barbasol Face" 

ft d oes not take many 
weeks to gel a full-fledged 
Barbell Fare and then 
you're a prize package for 
the women folk* 

Y r oiir jowls and checks 
look and feel softer and 
firmer and fresher* Rough- 
ness and irritations lend 
to vanish. Even wrinkles 
seem to smooth away* 

The whole effect* of 
course, is a more attrac- 
tive, younger-Iooking Bar- 
base) Face — gained in a 
very short time after you 
discard old shaving meth- 
ods and switch to modern 
Barbasol* 

Thai's because Bur based 
is a cream. It contains 
none of those harsh alkalis 
that dry and tighten the 
skin, resulting in rough- 
ness and wrinkles. 




First time you shave with Start with Barbasol today 
Barbasol, you can tell by for the finest shave yon ever 
the way it cools and soothes had, and in about two weeks 
how wonderful it jg for the you'll cheer at the wonder- 
skin* Its good ingredients ful improvement in your 
hasten the work of your face. At all drug stores, 
razor, and then they leave large tube, 25? ; giant size, 
your face soft and supple 50?; family jar, 75?. Five 
and youthful looking. Barbasol Blades, 15?. 
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How Movies of Noise 
Gave Cats a "Hushed" Ride 



Remember the clatter of old-time 
"gai-huggiei"? in today' t Plym.~ 
truth youom Wriwitch tick F And 
it 1 ) priced with, the lowest. ... with 
the Commercial Credit Com party 'i 
ta B-y terms offered by Dodge, Da 
Soto and Chrysler dealer a, 




I lhis is Om Way to plug out noise, tiul 
Plymouth conlaini special insulating 
materials which effectively keep noise 
out - T1 give a "hti* bed' f ride T 





Different Parts of a Car have differ- 
ent vibrations. So Plymouth engineers 
put microphones everywhere inside... 
to ferret the slightest noise. 




They Used Television lubes to photograph 
noise and transform i I into light - ray*. Throw 
these light-rays on a movie- Ji Em- and noise 
will paint its own picture for you. 





This Is > Movie of Noise. Look at the waver- 
mg jound-tmokon the film. Plymou th engineer* 
Studied hundreds of these “movies.” They 
worked out 5 different way* to stop noise. 





Dampens Rum, Rwnble.W hen you grab 
an slertn -clock bell, the vj brat ion is "dam- 
pored. 11 A special material dampens vi- 
bration In various Plymouth part*. 




Blocking Road Vibration. 

Spool* ol rubber "float" Plym- 
outh's body on l he fromc r „efft- 
cn-ntlj, block put road vibration. 




Boshing Up Noise from the Air, 
Insulating; materials are lested in this 
tunnel. Noi«e must be actually 
"soaked Up" by these materials. 





Patented Roa tfng Row er cogi nc 
mono Lings keep power vibration 
from being telegraphed through 
the car’* frame to the body. 




9 The Bigt938 Plymouth! See it tnday — end learn 
the whole great story l PLYMOUTH DIVISION OF 
CHRYSLER CORRO RATION. Detroit, Michigan. 

Hsisr Banes' JLnulMtnaw,C-t.S. fletn*rk, Tfwt.,«-10 pjl.E-S.1 . 



IT'S "THE CAR THAT 
STANDS UP BEST!" 



Plymouth Builds Great Cars 



When writing to advertisers plcoac mention Popular Mechanics 
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Bread. Butter/ and Jam 



for 13 / 000/000 People 



ARE 



you one of these 13,000,000 people? Docs 
the income which supports you corue from 
making or selling automobiles radios, electric 
refrigerators, or movie fUms? If so, you are one 
of them. You are one li that income comes from 
the rayon or alum inarm industry, or any of the 
other industries which have grown up in a 
single generation, 

Automobile*, radios, gasoline, aluminum — these 
and many other products csist today because 
industry sought new products and better ways 
of building old Oates. And after unearthing these 
new products , industry developed them, found 



ways to build them better, 
at lower price*. 



means to sell them 



Today, these industries not only employ millions 
but — through demands for steel* coal* cotton* 
tra ns porta Eton — they help support nail lions- more, 

Some of the greatest advances in this work 
have been nude through the use of electricity, 
Through it new products have been developed, 
and the efficiency of all industries has been 
increased. In most of these modern elecrricai 
developments, Genera} Electric research and 
engineering have pioneered. 



G-/T research has saved the public from ter* to p»f hundred dp flan 
/or every dollar it has, earned for General Electric 



GE NERAL » ELECTRIC 



40-BE2 

LISTEN TO THE G - E HOUR OF CHARM. MONDAYS. P, M,. NBC RED NETWORK 



)VAen UTitfnp to advert iser» pleaire. itienli^n J'rtjjuJflr Mechanics 
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GOT WINGS ? 



l*yroil won’t actually nuke your car fly. 
Hut it dues add -.i t (trill to iiuromoMIc 
perform n nee that's N4nnutlnnni! V* one 
user of Pyrui) snvs L * - My entitle rounds a* 
(hnufih It is running cm vclvetf 1 

\xk your service station mtcndunr to 
■add 15 cents worth of Pyrol [ to the 
Tank of your car every 2in> to 250 milieu. 
\lsn, add a dime’s worth each time :i 
jt norl of oil Jjoes Into the crankcase. 
'J 'h on . en j oy ne w pep. jm iw er. s moo t h ness ! 

New cars need Fyroll from the start. It 
safeguards oil entitle pans against 
escessive wear. Against corrosion ncjcf 
attack' . Against carbon* gum and sludge 
accumulations, Older cars ilct these 
Mime heneliH — plus marvelous stepped 
up performance. 



In cold weather, Pyroll gives you 
LUBRICATION at the first turn of the engine — stays on 

the cold nic-lsil when regular lubrication drains fl-YViiyf 




SIMPLY 
AOD TO 
GAS Ml OIL 



| PYROIL COMPANY 
| $1 Prrall £tlda., UCr««, Wta., U.5.A. 

| Profile usd -ocitti pip?^ Pyrui l I *t u. 

■*tvh d*t& il » tii juur iibm tar Dlctr fa uteri . 

J Kifet.., .............. ... 

I .... 

j 



. Cuunty ............ Suu, 



Try Pyroll today! Mail coupon for 
imerustlng facts. Manufactured 
and Guaranteed by Pyroli Coni' 
pony, \\. V. Kidder* Pounder. 51 
^vrolf If I tig.. Lo Crosse. Wisconsin, 

1 ■ S r . 



ISTRf BUTOftS: 

t-heck and mall coupon 
for facts of our unusual 
Sales Opportunity for 
Start now! 



W Afin writing plcaee mention Popular Mechanic* 



( Contents — Continued) 



AUTOMOTIVE 

House on wheels has bed in upper deck 46 

Auto parts tester "feels/' "sees' 1 and "hears 1 '. ..... 43 

Glider motor drives tiny sports model car fig 

dome on wheels looks like brick hou^e .......... . 57 

Wheel tester winks neon eye as warning 76 

Army tank takes to air in leaping embankment 77 

Tractor hoisted atop building aids wrecking crew. . „ 70 
Roadside figure of Death wants drivers 60 



AVIATION 

Flaws in airplane parts found by magnetizer, ..... . 24 
Scouting warplane hangs report on wire .......... 33 

Quick -release cr^sh belt helps pilot escape . .... 38 

Water tank ta serve as wind tunnel ....... ....... 66 

Giant press for plane parts 78 

Private plane has comforts of yacht 79 

Plane drops food to mountain peak climbers ....... 81 

Four-miles -a- minute sleeper plane seats forty..,.. 93 

CONSTRUCTION 

Super- highway traffic Circle covers big garage ..... 17 

Modern towrr replaces old building’s dome ........ 21 

Steel for elevated highways demands increased output 21 
West Virginia dam to challenge floods ............ 4) 

FARMS AND GARDENS 

Inexpensive barn built from old freight cars 40 

Mechanical torn picker handles two rows 71 

Cows wear rubbers to prevent foot infection ....... 77 

Folding bars form stalls for cows + . + . + 80 

HOUSEHOLD 

Vegetable shredder saves hands from injury. 23 

Sliding thermostat check, gas when water is hot. , . 30 
Ventilator in Uevp pipe remove* cooking odors. ... 38 

Gas -heated clothes drier „ 48 

Hot-or-cold pack handy to use 03 

Venetian clip-on tape is detachable .............. 87 

Homemade snowplow ends labor with shovel ...... 98 



MOVIES AND PHOTOGRAPHY 

Fast Camera catches Stone striking water , 25 

Electric eye stops "ground noise" of sound film . ... 31 
Prize photo of Rockies snapped from air liner. ..... 31 
Projector of moving words Latest in advertising. ... 39 

Secret pocket for film* in latest alburn 40 

Horse- drawn fire engines do double duty ......... 48 

Extra lettS Increases camera’s depth and speed .... 38 

Paintings guide film workers in big scenes .... 95 

RADIO AND ELECTRICITY 



718-fool steel antenna reduces signal fading 22 

Television transmitted from movie studio ......... 32 



Microphone like machine gun aimed at sound 49 

Electric shock makes cat try forepaw Stand ....... 48 

Swivel base socket for light 71 

Phone message is "parked" on magnetized tape. ... 78 
Arc-welding shop in arctic ..................... 80 



Radio directs fire fighters speeding to blaze ....... 87 

Weatherproof electric outlet for house exterior. . r . . 88 
Radio guides tunnel borers in Straight line ........ 89 

Automatic code reader operate! on any receiver. ... 97 
How to build n four-tube midget receiver 98 

Simple S-mctcr transmitter for beginners !O0 

Practical radio suggestions IOI 

Compact capacity -Operated relay .***», + ♦ + * . .... . 102 

German receiver has shift control ........ 4 . + . T .. 102 

Radio set with phone system . 1(2 

RAILWAYS 

Railway wrecking crew rescue* a mired cow ....... 33 

Diesel railroad track shifter speed* Up work ...... 46 

Small mover for freight cars eliminate* pinch bar , . . 40 
Railway cars given crash test , . TT ., 64 

SCIENCE AND INDUSTRY 

Glass- faceted grinder shapes big mirror ...... , , * t 39 

"Dust magnet” cleans air frf dirt ................. 62 

Shatterproof glass for light fixture .......... 70- 

Motor on back speeds boat scraping ..... ..... 88 

Truck has grab arms to move barrel* 94 

Seale has a, dial that locks 96 

SHIPS 

Quick-diving submarine 40 

Million-daHar Ships await torch in graveyard ...... 54 

LL S- fleet seen in battle array from plane ......... 57 

"York town’* is navy'* largest aircraft carrier ...... 86 

SPORTS 

Motor sled carries passengers Up ski run . ......... 17 

Bow ling -shuffle board combined in game .......... 39 

Bicycle scooter Steered by feet „ 63 

Teletype board for football helps radio announcer . . , 64 
Hill-climbing tractor hauls skier* Oft sled ......... 65 

Two-speed unit for bicycle . . 66 

(Continued to page 6A) 
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JUN IOR 



scour 



THE 



TWIN 



OTHER 



CYLINDER MOTORCYCLE MARVEL 



THE NEW 1938 INDIANS ARE READY to flash you over tha open 
jcmd to fun and adventure! New Indian triumphs, all of them — great 
motorcycles built as only Indian can build them. 

Heading the parade is the new Indian Junior Scout -^the greatest 
twin cylinder "buy” in all motorcycle-dam I It J s a great machine— an 
engineering marvel easy to handle, easy to start, with plenty of power 
and pep to flash, you along with the leaders. And it costs so little to 
run — you'11 get 70 miles to the gallon easily! 

NOW OWN AN INDIAN ON EASY PAYMENTS 

The Junior Scaui la ztilj fie lowest priced "twin" in America/ So why wait? Visit your 



T 3S MODELS 

D£ LUXE 4 — the- only four cylin- 
der motorcycle made in America 
■ — tpiiet* smooth, comfortable. 

CHIEF 74*-«1oe the rider who 
places a premium on “top speed 1 ' 
and performance. 

SPORT SCOUT — n racing model 
for the man who wants to be a 
winner in sporting events, an 
easy- to- handle machine that's 
"out in front" always. 



Indian dealer today and lr>t him tf’-ll yon how 
easy it in \ o own any Indian model on easy 
payments. 

BOY-HOW 




Get this fine RIDER'S HELMET and INDIAN PIN 
absolutely FREE when you place your order. 

MAIL COUPON TODAY! 



tVInfA'W xinTnr'Vf’T r rn fcnnnrvrihid 

This One 



36T4-CZE- 



L4J 




INDIAN MOTOCYCLE CO. r Springfield, Mass. 



FTun li'rif i fftr to advertisers please jti « r rt£ i'ot* JNujudur Merfcunfee 
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LIFETIME MOVIE CAMERA 

E VERYBODY 1 wants a movk camera * . . and 
few people have one! No other gift can 
match the thrill that comes with preserving 
forever life's happiest moments * * * of bringing 
back to life precious memories on one's own 
movie screen — again and again. 

USES 604 FILM 



And no other movie camera can match UniveX 
value! Pecause it's the only one in the world 
that takes theatre quality movies at /« r cast than 
snapshots* But not price alone has sold more 
UaiveX movie cameras than those of all other 
makes combined! Its dependable performance 
. , , ease of loading and operation . * . iit3 com- 
pactness - - . have made the UoiveX Cine "0” 
America's No- I movie camera! 



DON’! DELAY! 

Because of the un- 
1^. precedenied de- 

mand* dealers may 
not be able to ac- 
commodate you if 
you wait 'til the last 
minute. So see your 
dealer for demon- 
stration today. 



( Contents — Continued ) 



TOOLS 

InaulUio-n stripped off wiriii| by electrical pliers 
Belt lacing tool used with hammer Or vise . - 
Pocket soldering lamp 
Staple remover < ■ . > 



MISCELLANEOUS 

Ninety effgs graded in second by machine . . . 

Tube of gas in sale prevents robbery 

Baby buggy slides down stair on frame 
Low upkeep of steel house offsets price . , , . 

Pedal car made of two bikes and hood . r . , 

Electric map has names in Braille , . . 

Anti-aircraft gun operated by one man 

Cornea of eye tattooed to improve vision „ , , 
Potato cleaner and sorter has rubber fingers 
Lincoln's head on mountain nearing completion 
Stiffness tester for cloth eliminate* guessing .. 
Model shows preview of California lair pyramids 
“Me Try -go -round 1 * roadside advertising Sign 

Shoe fit for a giant's foot .......... 

Firemen rate to ladder top in drill ......... 

Deer is a family pet 

Speaker seas own voice in teat tube ........ 

Cylinder clock tells time by sliding an incline 

Inkwell saves ink front drying Up 

Safety cuffs for pressman 

Pump sucks smoke out of burning building . 

Gas masks guard Bremen from smoke 
Plant growth speeded by low-wattage lamps 

Odd puzzles created by secret process 

Swordsmen duel at gate of medieval castle . . 
Outside mirrors reflect sun’s rays into room, 

Paper harness Feeds envelopes to typewriter 
Smoke gun shows direction of air currents. . . 

D«af hear through fingers on vibration instrument. 
Eleven-pound outboard meter cooled by immersion 
Room-size "lung 1 * lor infantile paralysis . 
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Craftsman and Shop Notes 

ARTISTS 

Artist's paintbrushes cleaned on clothespin. ....... 1 ID 

Fuller ball make* handle for compass ............ 134 

Brush holders on mixing tray . 130 

Cartridge obeli* bold artist's crayons 156 

AUTOMOTIVE 

Auto short cuts .... * + ....... + 1 57 

Hand wiper cleans “foggy" windshield .[50 

Keeping inner tubes submerged in test tank 150 

Name of gasoline on driveway help* motorist .150 

Strong lamp for motor trouble At night ...... - ... ,158 

Hinged tail board facilitates unloading boxes. .....159 

Holder to keep cable wires in order .... — ....... 159 

installing headlight lamps ..... . 159 

Spark plugs tested with radio tube ..+***. , 169 

Piston-ring compressor from door spring 166 

CONSTRUCTION 

Fasteners to attach article* to brick wall* 130 

Casting Imitation marble 147 

Sand bested with ail-soaked bricks. 150 

Twisted iron stakes hold concrete form* rigidly- - . .156 
ELECTRICAL 

Figuring operating cost of electrical appliance. ... .113 

Thimble to pull wires through conduit - - .130 

Jig aid* in wiring electrical sockets .............. 155 

FARM 

Pipe removed from well with special book 118 

Improvised post- hole digger .......... ...... .-..135 

Stove-wood rick* held by woven wire 142 

FURN ITURE 

Pivot-top end table 1 03 

Hamper combined with vanity . 1 06 

Shoe-shining chairs have magazine racks ......... 140 

HAND TOOLS 

C-clamps from old tiirnbuchlea ................ . . IDfi 

Spring toot to remove battens ................... IDS 

Abrasive pencils have many uses ....... .........116 

Coping saw shielded to prevent marring work. .... .117 

Simple guide to start taps 1 1 B 

Wing nut wrench made from pipe Fittings ......... 1 IS 

Coping saw has pressure foot ................... 120 

How to mount a bench vise ■ 1 29 

Jig spots center in end of small rod 133 

Hose aids in bonding capper tubing. ............ 1 34 

Small soldering-iron tip that holds heat - - * .134 

Clntnp for brazing broken band-saw blade* ..... ..146 
Tiny socket wrenches from hollow set screws. .... *149 

(Continued to page 8A1 
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Are You STILL in the 

DEPRESSION?? 



T imes arc better. Business i$ out of 
the rut — well ahead of a year ago. 
Millions of men have gone bade to wort. 
There' s more money in lots of pay en- 
velopes* But what good is that to you, if 
your pay check is still written in depres- 
sion figures? 

You weren’t so discontented a year ago. 
In fact, you considered yourself lucky to 
have a job. But now — you have begun to 
wonder and worry why the oncoming tide 
of prosperity hasn’t reached you yet. The 
situation is getting desperate, Bills continue 
to pile up. You can’t get along forever on 
a "shoe string” budget. You mujiwm back 
those pay cuts. Other men arc doing it — 
how can you? 



Certainly, you can’t work any harder than you have 
been. And it isn't a question of your intelligence, 
honesty or ambition. Those virtues do not solve today's 
problem — they are often insufficient to hold down a job, 
as millions unemployed sadly testify. 

But there is a way to get back to the prosperity pay 
check* A way that’s probably far easier than you have 
dreamed, A plan that has been "depression-tested/* 

During the worst period of the depression, this plan 
was helping thousands of men and women forge ahead. 
Today, during recovery, these same men and women — 
their ranks swelled by thousands more — are being 
picked for top positions. They are escaping years of 
monotonous, routine service — achieving their dreams 
while they are young enough to enjoy success in its 
fullest measure. 

Since this plan brings results in bad times as well as 




good, it obviously works independently 
of business conditions. As unbelievable 
as that may sound, remember that suc- 
cess is largely up to the individual. Most 
men struggle through a depression all 
their lives. The few who forge ahead ride 
to success the same business tides that 
sweep the majority to failure. 

The LaSalle Success -Building Plan is 
made for men like you — 'men with courage, 
ambition, persistence, who need expert 
guidance to mate the most of their efforts. 
But LaSalle supplies even mart than 
that* Not only individuated training and 
coaching to help you meet today’s cry- 
ing needs . . . but also the very steps 
you need to take to fill the job ahead, 
and force that pay raise quickly. Any 
synopsis of this plan, which we might include here, 
could give you only a vague idea this service. We 
suggest you mail the coupon for compete details on 
your own line of work, 

Today # s Danger 

There’s a real danger to accepting "depression pa/” 
these days, A danger that lower wages will continue to 
dog you— -for no employer will pay more until he is 
convinced you are worth more. Some day, some way, 
you've got to convince him. There's no time to lose. 
The sooner you begin, the better* 

If the LaSalle Plan has fulfilled this aim for thou- 
sands, isn’t it logical to expect it can do as much for 
you ? This coupon can easily 
become your passport to 
better times. Mail it today* 



LASALLE EXTENSION, Dept* 164-EL Chicago 

I would like to know about your Success-Building Plan and 
service in the business field I have checked* 



□ Business Management 

□ Higher AccouniuMT 

□ Traffic Management 
D Modera Sikimnniblji 

□ Commercial Law 

□ Law: Degree of LL. B. 

□ Expert llook keeping 

□ C- P. A, Coaching 



iV'amc*..*-, 

Address,. 



□ Industrial Management 

□ Modem. Forvmd Dihip 

□ BugiacSS Correspondence 

P English 

P tffmtlTC Speaking 
P Office Management 
D Sicnuiypy 







LaSalle Extension 



B'fcfti icritinfl io advertisers pie am- menfiott Prur-Mlnr antes 
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THE OLD WAY 



You bought 3 file 
like your wife 
buys .1 hull . . l thtf l ler k hunted through 
five or ten boxes, unwrapped yard* of 
brown paper * . , and wondered whether 
you actually knew what, you wanted 
* . * it took lots of time and patience . „ „ 




Tur uni / uiav v ° u «*f 

Iht HtW WAl a «>tf~ serviced it- 

play, find popular types and sixes clearly 
divided, marked, and priced . . „ cello- 
phane wrapping lets, you examine each 
file closely and quickie choose the one 
you want at the price you want to pay. 



Alert hard im re dealers in yowr cam - 
m unify tire featuring thh uepe display 
with the nett', faster-cutting .YirWiffn 
or Musk nidtnnnfi Frits, The Nicbahan 
Fite Company, Pro if d circe, J?L i, t £/. S. A. 

patented 

A FILE FOR EVERY PURPOSE 



( Contents — Continued ) 



HOME IMPROVEMENTS 

Chimney repairing table straddles roof 107 

Modern linen closet encloses wash stand , , , , . ......ill 

Wetting piaster track to patch it ,,,,,**.133 

HOUSEHOLD 

Circulating fan in furnace operated by thermostat. ,105 

Scroll-sawed wall shelves can fold flat 105 

Scale on sewing-machine cabinet Saves time lid 

Black cloth helps thread machine needle lift 

Medicine tray made from soap holder IIS 

Fuel corrodes pipes in coal bln . 1 20 

Card table serves as bed table . .129 

Chair height increased for child . 1 30 

Rubber hall makes finger shield for knife .... 130 



Easy ways to solve your home problem* . . . , ...... 136 

Straightening smoke pipe with metal bands . , . . . I 30 

Correcting balky electric clocks , ......140 

PHOTOGRAPHY 

Enlarger iris ring Illuminated by view finder. ...... 106 



Camera windnw protected when u^ing film 1 12 

Shadow boa, moving picture* in Yultrtido, I2fi 

Miniature contact printer ....... 133 

Photos held in loose-leal binder by clips .......... 134 

POWER MACHINE 

Chamfering tool lor lathe operators .... ..........1 34 

Accurate spiral fluting with Homemade jig ........ 13d 

Faceplate and chuck turnings— Fart 2 > IS) 

SPORTS 

Ringer game played on table . » « . + 

Skate sails go like the wind ...,..,.114 

Steel front on toboggan simplifies construction. . . . .117 
Homemade ski carrier fit* on running board ....... 129 



STORE AND SHOP 

Watch crystals handled with vacuum lifter ..... ...110 

Glass cutter held in lathe tool post 141 

Caricatures for holiday shoppers . , ........... ... 1 42 

Sliding tray under vite catches small parts , . 142 

Clothespins support window cards . 144 

Color chart in millinery store . 144 

Machinist's goggles cleaned with wash-basin stopper 144 



Flowerpots make pouring holes fox- molds .146 

Baker motorizes hand pas try -filling pump ........ 149 

Rubber-handled market baskets 1 46 

New shoes tested on improvised walk .149 

Spring device holds sack mouth open T . . . 149 

Blower system prevents condensation on windows. .159 
Lamp rheostat to control small motors . , ........ 155 

Small gutter keeps dirty water off sidewalk ..... ...155 

Barrel carrier fitted with bicycle wheels . . ........ I 56 

Jeweler keeps small parts in rubber ring* . ... ... .156 
Novel method of displaying pastries neatly ....... 1 56 

Tag on pencil protects wall chart ........ ....... 169 



WOODWORKING 
Dowel screws join wood turnings . . 
“Lazy-pecm" book ends 
Turned candy box has “snap-up*' lid 



.112 
, 113 
. 135 



MISCELLANEOUS 

Make your own luminous paint 

Yarn-ball holder On knitting bag .......... 

Easy way to adjust wing nut 

Kinked wire straightened with garden rake - 

Sandblasting with scratch brush ... 

Clothing made fire resistant 

“Stege' r your Christmas gifts ............. 

Anchoring end a( tape measure 

Glass annealed in electric heater unit 

Crepe-p^per hOVcIti** . , 

Loose-leaf honk markers from shipping tags 
Newsboy's paper bag leaves both hands free 



measurement 



ig meai 
holder 



Taking tin.. 

Toothpick holder for your pocket 
“Bflwl-O" a table-top bowling game > 

“Sewer mole 1 ' does work of many men 
Bolt heads flanged to prevent splitting grommets. 
Baggage counter has rollers to slide suitcases on. . 
Tool chest serves as workbench 



Movers use rubber “bumpers” to protect woodwork 



. . 106 
. . i 67 
. ,110 
.,112 
,,112 
. .117 
, ,t!9 
. . 120 
. . 120 
. .121 
. .125 
. . 125 
. . 125 
. . 125 
. .131 
. . 141 
144 
146 

149 

150 



IMPORTANT NOTICE 

ft Li l he Intention of this magiEllte U) piwlds in Teller* with 
flifomni toil ttiinllnj,' the lute-sl ilrveJoprisentE: In file medisntf’sl *rU- 
XVe [tike no fi’+IMHK Utility in to whether like dlwTO^ures contained Is 
ihOr lift tried lire rorerer} by patent? and mivise reader, t«J Invest fuatc 
tiiLs huIp^uI before insktna. ■minis, ht t-etllniE "fly of th* pTodnrta, 
wuhlbti, «>r procesFei dMcrttied, la n filer la scold possible HskElliy 
Tor pktetiE LnfrlfiKi-JiHTil 
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Three hundred and sixty-five days from now — 
what? 

Will you still be struggling along in the same 
old job at the same old salary — worried about the 
future — never able to make both ends meet? 

One year from today will you still be putting 
off your start toward success — thrilled with am- 
bition one moment and then cold the next — delay- 
ing, waiting, fiddling away the precious hours that 
will never come again? 



Don’t do it* man- — don’t do it. 

There is no greater tragedy in the world than 
that of a man who stays in the rut all his life, 
when with just a little effort he could advance. 

Make up yowr mind today that you’re going to 
train yourself to do some one thing well. Choose 
the work you like best in the list below, mark an 
X beside it, and, without cost or obligation, at 
least get the full story of what the LC. S. can do 
for you. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5695-H , SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins and 
Why,” and full particulars about the subject before which 1 have marked X: 



D Arrhitect 

P Aitliilrclu^nl r>hi1lii£iu 
£7 Hujiiliug Plat i Inal ins 
D Onkutw and Builder 
CJ rWlliiiMEi 

Lj Htructunl Ke#kfi**r 
i j of Ielv 4 !ul£qkl# 

0 Electrical Dnjtiiteer 
0 bJrctrfa Lighting 
Q Weldiua, EleclrM 1 itcid fj« 
C Heediiti £hiap bl u h puntii 
C Ut'At Trealiiinit of Mcinl* 

D Uu*i rn*m- M MU|«»Fi*nt 
□ IcL'JuiitriiJ Man.^p.iufiit 
I - ! Traffic tkTaa.a Eimtut 
G Acommlnncj 
G C-Mt A'T'j'j it i. a n L 
G C r F, Arruillilattt 



G Hufn-h Qr nim riiii 
G I'rofedeumaL UruMnuLbcnf 



TECHNICAL AND INDUSTRIAL COURSES 



Q Jibrtt MrLnl Worker 
D Hod Sr niali.tr 

D I ring m i»Ij ! IhRraerr 

□ T«lt|illl«b( Vl ark □ Hkdhi 

O Mrvhroikal hfu^Hin-ffiiiie 

D Meohs-nioal Dr.lle.iTtB n 

□ Xtwliiniflt □ Tool lu.ket 

□ rititmnuk# 

G Tlarflrl T-iIkm]"?* 

P Aviation Enrin** 

C A u [^iruj.bUe A|rt?J>i^in 

□ RetrifieritLiJU 

BUSINESS 

□ I ook keeping 

□ Kerrei-nnal Work 

□ Kpanieli 

D Friwusti 
G SaLrrtma.nA.hiu 
G Ad vei lining 



D f'lumliitvK Li Strum Fitting- 
D H ntini G \ eolilatioii 

D Air Cixn-Htjfminf 
D Sitairi FifKineer 

□ lj(um lCta-me Engi-titr 
D Marine Engineer 

□ It. 1 L Lmhu^Mvii 

□ R. It. Seeliuit Foreman 

□ Air Rrnkee 0 It. It. 

□ MiihifA)' Kniinffrinj 

□ Civi] EbitimrfiK 

□ SamylHi and flopping 
TRAINING COURSES 

Cl .^ervLe Elation SrltiiiMnililp 

Ci Firs'. Year Cohere Mul^rcla 
P B lini it ™ Cotretipundfiiicg 

C SteTiorrapliir and Tj-plnr 

□ Civil Stivin O Mall Carrier 

□ Rail**).- MiitL Clerk 



DOMESTIC 

□ Advanced llr*e*en*kin< 
D+rflignmg 



SCIENCE COURSES 

L Millinery 



C l« Hugiei kfltl -Cafeteria UkOwniAhl. 



G Bridge Erngii.e-rr 
C R rid re and BiuMing Pcmtituq 
C Chcniblry 
O PhsHiurir 
G Cotti Mniiiif 

□ Mine Foreman 0 Fite IVwHie* 

□ NtTiptioD 

□ (’titton Manufaefurinx 

□ Wwl'l ManulMturift* 

□ Agrsruftijrfl 

□ Fruit (.Irn-winn 
P l'c,u] L rj Farming 

P Grade Retool Subjeda 
G f[kg Jl Rckpol SuBierta 
D Col I r<re I’rfpnntorjf 

□ Illustrating 
G Cartooning 

G DUtri°| Show Cerda 0 Signs 

0 Fool" and Cookery 



iVd n t. 



,A%e Adrian, 



J"r-— -t 



City — Jfafc,.,.. Prtitnt fDli/iffil..,, 

It r>» reeidTr in CcnuMo, imj fill* fwnjKui f& ffte /ntnudiUMiil far rinjJnndi'Ni'r Hehooit Canadian, Limited, Montreal, CiimHfH 



Wh f h lurfftnp to ad rertiitFrn pJea.w mitri/ipti Pppillttr Mechanics 
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Seized With ttie Sw.[ 

A “rm «,rt” * rook.! Gltrfep lo wiTer hi. fina*T tipsl 
A ritnfi (SE.L’Pn.y; h g-iin-J lm hi. Sk- lw brd£|t«i|. 

^ Pil !. to m hii iKtLi- | 3 C hi# £TU»h«d by i fuliid 

■liji te UJ liip tT i ■ pifilqi JMiir4 kk “tUl 




Hfif«r Prints Free the Maid 

A liniaric.u* tanvl P . B ilrttirtiLi e^sn# ... a rirh luuL 
An m * kF h M»T Mrivt.* Burt it c«ik h sonars, linear 

3 it Ini, Rxn*r| Lit •*-|i:ffcrb lUM' 1 ' i ,- !H of 11 (tfl 

n n ■■-I Mod sir thief Gordon l p lor a two*y cu Krabrhr 




Stealthy Footsteps . , .1 Crstht 

'I'r iCf«!v-r.iw-Hi',TU.r 4 rt* ii« lie.ii'y ■ iindr-w uv« this h*j,i-t- 
biilfl Ltrr-i'J-fljmthJ-d ihf^ f hknO» Ji.u,: iij.iLeii.'!iw^!i Min-, 
move* [jlre-iUy, LWfIrlAaily, Ola jij»<->r:Lll<J "f elm til. Vjuirrr 
{^tlou, JUilla ill llL£ 11 Irk 1 £ limit ll “ a k “HI *ttW*(ietl dUlIC, 




The Tell-Tale Steering Wheel 

ll* .etreL revealed' Youth mud |tril« i>t .lie dkmf ; 
l 1 1 1 : ' ■ ■ u.il iri'ed aLilaui. (Ii«ir p«y. A r‘.k«« pTElit — :i 

3-:kdlL PlnUi — ahaull 111 fulll .mil peiitrQC*5 * it*.* if* Ikiti- 
Ek.iL lut I lie. Su Hlii LliS 1 Inn!.- n.'| pleir y ul Ut-LLlll't GeJ>. 




"Thli Men If Innacent" 

A Jrwii-rJ tenet'll pli LjrniLrr — t*mpi>nx ph«L*vt nil ■)?“<* 

n lahuerl lm| l:yn:l 1 red by . in.it dp*ire U>* do p* InH a 

rll^ non* iriTnlv-wl in M, diK t'f Jn uAab« Hc'kitT- Fln- 

fer |.ili|La MV. 131 UlUUl CEll IftkD I rCIIl priori y orf. 




With Nerves of Steel 



Cold, bold. I jirfci!) —bl r( the HIIIBiJT wltK 

II. J MUlyih K kjutxUrilrk A L-ild ■■r'.F 'L t-jl Ll Ml A lull 
Lritj -Huai I :1:1k irfa -w liadii a: -Ir.kt LI 'H -r l ^truplil 
LUr.ji r,nd lnm-J. ! ■ I -:-L wtutif V-i .La 



Be a Finger Print Expert! 



Solve fascinating crime problems like those pic- 
tured above! Become a well-paid Finger Print and 
Crime Detection Expert and enjoy the thrill of 
tracking down iiiyAt^riis — of gFtdng your man— with no 
personal danger — PLUS a regular monthly salary and the 
np[K>rtunitjr to “hare in rewards, Learn lit homo ill your 
ppnru time — and at low' cost — the eieUing Itflrct* of this 
young, fascinating and fast g rowing prof nasi on. Our grad- 
uates are at the head ol 47 % of ALL Identification 
Bureaus In America. WriEfl for liM of over (500 institution. 1 !. 
in each of which from ONE TO FIFTEEN of our graduate* 
tarn regular monthly salaries. Then write tfo* nearest, grad- 

I Institute Of Applied Science. I 

1 IMS Sunnytlcfe Av*., Otpi. 1351. CHic.g*. 

“ WitbcHi* riJIwtlp U t**, wJ W Ike CHudMvtWJ K*m4i nr Xu. 58. , 

| bIh ItllldlraUMj "tllu. bmk ij r C 7 rin,n, ' i':i:n |:!rl r |L»L - 1 r mi it 4 iDU Luj iimn i^i pin f iri£ I 

I youff *railLuil 3 ^i. ui.HrtaiiE with yiinr inw i.ti.-ph H.ni 1 Tinrw LffcT. iLlhfilurii J 

I 1* ill M MUitOM^V ta 1-crwjfii hki liiiH tbplr .■ Kr i ; 

I I 

I Sim 1 



1 

I AdiSrcHf, . . 




i La to to toll you all a bout us! Any man of average intelli- 
gence can Quickly master thia prnfeasinn I h ll L Combinea thrilla 
with peraonat safety AND the security nf a. steady income. 

Wonderful Opportunity for Trained Men 
In This Young, Fast-Growing Profession 

Of the many thouFandn of cities In AmCflfA, mure than (tret’ 
fourths are BTI L L wlLTtnut Edcntmeatlofl hureau?:. r rhe l^T 1 WH> 
yt-Hita suw meru LhiiU Leur idem Ifleattnii bw**ns MTabllfltLed. 
VfAny Tuure are 3>0UmJ to comer Tha( fipelLn OPPORTUKITTTJ 
nut you must mftXe yourself READY fcr k. We show you lTt>v\ — 
ils fP Have *lr«*dv shown the buoLfratLs uf i;ruduatcd who now hold 
good-pay iKKHkiotLH. 

PDF IT I ^ he Confidential Reports 
r If L IL I No. 38 Made to His Chief 

Ruph roupan for YOUR free ropy of t his e repurta! Follow 
Operator Nhj, 3B on hie cxdiitiK bunt fi>r a murderuno irn,ng. 
BETTER than Fiction, becauaa TRUE. ALSO, got free, 
"The Hlue Book of Crime’ ' — ill tut rated in colters. Take 
TODAY your first istep toward a Ateady iueoujo and sue- 
cese! Mail the coupon AT ONCE, 

INSTITUTE OF APPLIED SCIENCE 

1S20 Sunnycid* Ave. Dept. 1351 CHtcjfo 
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PREPARE NOW 

FOR A BETTER JOB IN 

ELECTRICITY 



BY 12 WEEKS TRAINING 
IN THE BIG COYNE SHOPS 

Get into a real live, money making field where thousands 
of men make $30, $ it), $50 und up a week in the fascinat- 
ing field of electricity. Prepare today for your start in a 
field that is full of opportunities for the trained man. 

Learn by Doing — in 12 Weeks 

on real Titotors, generators* engines, eic. The remarkable “Learn by 
Doing - itv-( hod twd in The treat Coyne Sho;?s trains yum in Electricity 
and its many branches in 1Z weeks. Actual shorn work — not & corre* 
Bpomlenrw course — you don't have to recite. Insicad you are trained by 
aciLa;il work in wonderful, modfmi daylight sltops on the ILncst kind of 
Electrical equipment under personal supervision of expert instructors. 
That's- why Coyne Training prepares you for your start in this held* 
in a short time. 

You Don't Need Previous Experience 
or a Lot of Book Learning 

Many of our successful graduates have not even completed common 
scbml. At Coyne you learn by actual experience on a wide variety of up- 
to-djite generators. motors, dynamos, batteries, automotive and aviation 
engines* electric signs, etc. 



Onlob Like These — N o Co rre sp on den ce 
Real Work on Modern Electrical Equipment 




Working on Real Electrical Equipment at Coyn* 




A Real Switchboard In (he C»yno Shop* 



(1sfou£$£j! [PAY COST OF TRAINING rawujffE 

^ Offw l Over a Year to Fay in Small Monthly Foments 

Get your training firat — then payback tuition in easy monthly you'll have lk moniha to eompleto your payments. Mail 
payments starting F> months from the date you start school, the coupon now and I will send you, without obligation* 
or 2 months alter the required training period is over. And full details of this astounding offer! 



EARN LIVING 
Expenses While 
You're Training! 

Many of my students work 
part time Lo help pay their 
living expenses while they are 
training. 

EMPLOYMENT 
Help For You 
After Graduation 

My Graduate Employment 
Service will give you employ- 
ment help after graduation. 
You are also entitled as a 
graduate to free consultation 
service any time you need it. 



DIESEL, ELECTRIC REFRIGERATION 
AND AIR CONDITIONING 



Mail Coupon Today I'll tell you about this additional training I 
am iaduning without extra cost. Tiu-w fast growing branch-.* offer 
PLiinypppprtixikiticafaf Abetter JOh iUt,J : L n ;il future. ] len-at Cl )VN i- 




you will K&t, training ti. prepito 
Veil to fill a job In these well paid 
branches of the Elcclridl Indus* 
try . . , You will do actual vmh-L 
on erpiipEsitnt by Hie famous 
COYNE U'j,m by Doing me- 
thod wkfcb qukkjy pud easilv 
Elves you the PRACTICAL 
KNOWLEDGE you will nectl 
tor y-piif aiirL towards a job nr 
a buiuneu of yrnur own In these: 
gigantic branches of ElectHci ty - 
This additional training U all 
included at m> extra cost. 



GET THIS 

FREE BOOK 

tint the Hew “Coyne Opportunity 
Book, giving :iil 
factsabautCoyne 
Training. Photo- 
graphs of Shnpo 

allowing atcdrnu* 
atwor koni iiodcrji 
c tec triccquipmcnt 
Under the person- 
al iUperv-ialnh of 
Coyne Expert in- 
Htrictori. Also 
delallsoE my Sparc 
Time Employ meniOll er.Pa y Af ter 
Grad nation Plan and Graduate Em- 
ployment Service. Youra without 
Coat. Simply Mail tiie Coupon. 




t H. C. Lewie, President 
I Coyn* Eloetriul SofiooL D*pt. 11-72 



MAIL 

a I wjnt KiacxncBi acnam* uipi. j 

Cfl 11 non I a«®S*P*«H"*S*. 1 CMeago,l». 

« Send your big FREE Book obo 

NOW! ! 



Book about Covnc 

Traiiiine and give me all detaiLa regard i or 
your "Sparc Time Employment Offer" and 

* 1 t>._ .. I h.. _ F -1 * _t i ■ | " “ 



H. C. LEWIS, Pres. 



COYNE ELECTRICAL SCHOOL 

500 S. Paulina St, Dept. 18-72, Chicago, III. i 



Founded 1S99 i 
I 
i 



Pay After Graduiithun Plan" al eaay, 
mnnrhly paymenta. 



NAME, .AGE, 



ADDRESS. 



I CITY.. 



.STATE. 



WJie-H U-Titing to advertisers please iti eti/iOo PopUifl-r jVf ef/iouiea 
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LEARN TO 



AT HOME ! 



ITtS fun to learn this 

WAY*AT HOME - IN <SQ 
YOUR SPARE TIMV f *P 2 



LEAHS TO BE AN ARTTBT anil became 
your "own boBa,“ There'# a big future In 
IM# fatcJn&Ullg, pnj!li lit'Jt' field for men 
and wmiieri who are well- (rained Artists. 

Ton Mil learn *t home in your spare 
lime ihlfl helpful* practical way. 

COMMERCIAL ART 

CARTOONING ‘*°D£TIGN 
AU Ut ONE PhAttical C&uhie 

Fur 23 yearn our meUkOd of Ins ErtlcU on ha# ptoren aowtEsfuL 
Today it is eren more Cflmplrto and tirSclly u&’to-flttla. You 
Blari liy drawlnjj straight linos, and In iidv; ndm: from 3t*S0ti 
In lessen your drawing* arc tf ivc-ri the correction and critic I l«'i 
of an eiRc-rienewi Art iMirueier. A foiv pleasant hours a 
week should sire you the ability to earn good money later on. 

ENJOY THE BETTER THINGS IN LIFE 

Set <i Coal for Yourself I 




OtT MARRIED OWN YOUR HOME TRAVEL 

Many ol OUr graduates are cnitft L Lnfi a "rtcW life" IhankH to 
W r H-, A. training. Margaret Ktssaeli of New YOIR earned tl2J 
In one week doing free lance Artwork, Mr. I* Haymond of 
Florida aaya. n "Clouwe uaid for before cotflplcfo^. 1 ' Tin? re"* 
hie money walling for YOU — and tending for out J-'EtlCK 
BOOK will help toward your career kb a successful ArllSi- 

ARTIST OUTFITS GIVEN l 

Twp fult-fllEKl Olat- 
ftTft pl ter, WiTli tho 
Cdilrlf. IecluHin.IT 

pvyvyt hi c Li-*r >'OU f.L'rr-ii 
Trt trer Klarla.it— 
drawli'ip hoard, 

p> p 1 1 e , hruahr-.v. 

paints, rnj»*» etc. 
y,Tnil coueun to- 
d*V tor compl 
dolal]s. 
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FREE BOOK shows how 




WASHINGTON SCHOOL OF ART 
Stucffo 121 E, 1115 — 15th Street, N. W. 
W»hlrtcton r D. C. 

Yes! I am Interested in learning' to draw. Please e-mt 
am it rilBK copy of your lien*, “Art f cr Pleasure «ed Frotn.’ 1 



Address 

City — 



Ag<U-„- 



..._ Elite . 

fNo salesman will call) 




SOPRANI AMPLIPHONIC 



Simplifies 



• Lighter, f4urr to 
play, Icsb bellows* 
in (f r plus more been- 
tif til tone end vol- 
ume, — thpt'* ho*f 
Soprani's excJueive 
Alttp] aphonic fea- 
ture has wi mil lifted 
Ihia ictordion. An- 
jrjjTcs rapid prog- 
ress. Home trial 
t-laajr 1 ti m «. Sctyou r 
liiUhir dealer or send 
far beautiful free 
book. Write today. 



Playing 





Speaking 



At home — In Hpat-e time. Many overcome 
' Erl ght, "■ ga Ln Btlf-Conllcl cnee and i n- 

cretuxe enrolim power. IhLee&ay way. write 
for free tKMik let, JfmetQ it'Pffc 
ders H'itA Tl’orfis'ftnd reQuJremeuth* 

Hprth American Institute,, ftepi UU 
3001 wikhltan Ave.. Chicago, Illinois 




Correspondence Courses in 

RAM0,nd ELECTRICAL fNOINttRING 



ELECTRICAL ENGINEERING pf vridc electrl 



rTIW^J 1 



SPECIAL 

OiJj 

$25 



FREE! 

LINCOLN 



!■) PrcfMxc ynunwir, at Low coat, for r.n-eure future. Modem 
cotii^ Btmpltrtma aiwflmi ran unde raid ltd. ctuickly. 
fiintn FNRIUFFD'lllG ! ilm Jlin- course in Hdlo. public arMress, 
RTHLEEU tnuinttninu tihnlD.ricctrIe work. Tr-nlms y™ fo liii 

super- frtrvloe man, rett Vafiuuni tube technician. RMpcr LracntaJ kitii 
FumlahCd. DlpJoma given r>n rnnnilctlcm. TllltLon. OKLlf *2S, either 
mm he, Deferred payment plan available. 

S-imd name quirk for free cofiLee of fc i hooi hUImi, 
Rtudeht nia 1 ne a , COTopIct® drlailA, SEND MOW. 
tNOlNtlHING SCHOOL, tan ^ 31 - 38 , LiftCfrln, Nebf. 

Want to be an EXPERT 
PHOTOGRAPHER? 

WHti' for booklet about N.Y' I muthod of 
individual truimnjt. Commercial, News, 
Portrait, Advertising, Candid and 
Motion Picture photosraprty T Big 

mousy- making oppartuniLiefl! Rtcvri n -a ting 
hobby. Personal Att^ndanoe and Homo 
Study eourato. SBtb year. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 Weit 33 St. itJcpt. 4S| New Yorh City 






Fer tboE 0 whu can't lie tim* and ARpoiu n p| a 

Lyier enl]«g* count, BlLas o he eft a eondeoifed ONE 
YEAH residlence If a ini ng. DL>euda| Theory 

and PracHc*, 45 lb yoqr CATALOG ON REQUEST! 

ELECTRICAL 

SCHOOL 

111 Takoma Ave., Washington. D.C., 




BUSS 



F/y?S! DAWN PATROL 



c . 1 r Em iMPnt Ann v scL E ueqnill ^ I adnntum la , frrt i iLi: t:- m L tvp# truialar* 

SOT iciii^inrar Lkebh Tp .is-jhiji. Limited C-i 3 Jua«r , iil 1 f h fk' !, I 1 1 ji.je, ebprt 
H-Tillfb, (IwlunfeiL For OohrtitUi* Illi.u 4 rii.iMl C'iSisjc, TEVita lh*: 

SPARTAN 4 CNOOL OF A VIA 7 1 ON P J. D.C! rf Hi .DJi id»r .Dvp! r PM j .Tulu^Olill. 




Thousandg of openiuji? yearly* Men* Wo men ,aj?e 18-50 
Start ®l0o-SlT"i mouth. Got ready now for nest entrance 
teat. Get our new plan — mailed FREE. Write, 

OZMENT INSTRUCTION SERVICE, Dept Itl* St. Louis, Ma, 



Wficti writing to advertiser* ptei is« mcnlicn Popular Mechanic* 
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Steady Work 

As nearly all mauufacturing- — ranslructioa — 
Imilding Mart u on the drafting table,, the drafts- 
man is one of the first to be hired and one of 
th<> hist to 1»« laid off* It Li hU blueprints, bis 
Hpecificationa, that give the last word in what the 
workmen art 1 to do* No article — building or eon- 
fd ruction job is started before the plans drawn by 
tiie draftsman havo been officially approved* 

Good Pay 

Thv. drafts nifin has been called the Junior Engi- 
neer which title just about describes his work — 

jHKntion and pay. He combine Jn* knowledge of 
principles, mechanism and construction details with 
the ability to draw and reproduce motions and 
methods on paper. On the average, his salary is con* 
hidfrably above the wages of the mechanic and, uf 
course, less than that of the engineer. 

Chance for Promotion 

Working on plan- helping design new machines 

or new methods of count met ion, the draftsman 
is working directly with the important men of 
the organization. Consequently he knows 
wbiif is being considered and planned. It 
may be the miperintendcni — -Lhe engineer — or 
evert (he prospective buyer with whom lie 
consults. Because of these contact*. Ins ex 
fx-ricairt? and knowledge of tho hunmesg in 
general Iuj is in an excellent position to be 
promoted when next there is tvgood opening, 



2 Lessons Free 

T est yourself — see how readily X 
you, too, cart Jearn Drafting 



Young at 40 

Athletes — farmerfl— and factory and shop work- 
ers who rely on muselo start growing old even 
before I hey reach 40 while office workers — executives 
— tear hem — professional men, in fact, all kinds of 
b™n-worfcera are ju*L approaching (heir prime at, 40 
to 5th Training increases your value at once r*nd 
continues lo help boo«l your earning power n“ you trial ura 
and ns. ynij inerpa.-w your cxpcrLcm-c and h;'i4:r round for 
fanning judgments of ihc firm's policies and method*. 

Don’t grow ofd at 40* Tram now for the job 

you wmnt sit 50. Training helps you to he inde- 
pendent- — self-supporting* It helps you to enjoy 
tL^HOcirPions that nr i? denied tho uu trained 



main 



Training; helps you to increase your earning power 
arid by undoing to offer memlwra of your family ad- 
vantages far in bchss of what, you route! give (hem it* an 
Untrained man. Train and enjoy PROGHJl^ — CON- 
TE NT ME N X— IN DEptS N ©E N CE- 

American School, Orexel at Sflth, Chicago 



Coupon for 2 Lessons Free 



American School, Dept. DD-I4& 

Drexel Ave nt .isth St, t Chic^ 

Without (he slightest uhli gat ion, send 2 beginning Drafting 
Lesnnn.i ami free I Sullen n. 



Name. 



— Aqc„ 



Address 

City 






Enjoy a Real Job in Industry 



TFAcr writing to fjuferrttsrrj please nirtifiow Papular Mechanic* 
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f HUCX 1)1* T OH, WHY WOT A 
TRY AM IMOUSTflT THAT'S 

Gfi3Wj?tS ” YvHtft e TttEAES 
jWOftE OPPORTUNITY j 






IF »IUL 
SUCttEStCl 
I CAN 
TQOf . 



«t GET A 
JO& IN. A 1 
&a>Ml>CA 3 TIHd 

L SWiON j 



l (NAV'ENT MAO A RAISE 
IN YEARS GUESS 1 
NEVER: WILL -* \'H\ RE A&V 
TO GIVE UP 



l M DOING SWELL IN RADIO. 
WARY AND t APE TO BE 
MARRIED NEXT MONTH 
RADIO IS A BIG BUSINESS 
AND GROWING FAST- TAKE 
MY TIP AND GET INTO 






RADIO NOW. TOMi 



r 

■■ b 

tv 






.... ->> 

• f.i : V: ?” 

■ 1 



A 









$80 Monthly in Spare Time 

"I work OH Radi* part time, stilt 
V, L'l i.l i m % my regular job. Since en- 
roll ins' five years ago* 1 have avtr- 
Etged around $S0 even,' mooili . |M 
JOHN n MORISSETTE. 809 
V alley Street, Manchester, N. H. 

Makes $50 to SCO a Week 

“I am making between $5Q and $60 
a week alter alt e spruces arc paid 
and I ant setting all the Radi* 
work I can take care of. thanks to 
\ T . R, L" H. W. SPANGLER, 
l26}4 5 . Gay St., Knoxville, Tcnn, 

Operates Public Address System 

•T have a position with the Los 
Angeles Civil Service, operating ilic 
Public Address System m the City 
1 1 All Council. Mv tuilrirv is $170 a 
month '■ R. H. ROOD, R. 136, 
City Hall, Los Angeles, Calif. 



II train YOU too 
one in Spare Time 
Jobs in Radio 



Do you wane to make more money? Radio offers yon many 
opportunities for well-paying spare time and full time jobs. 
You don’t have to give up your present job T leave home or 
spend a lot of money to become a Radio Expert. 

Many Radio Experts Make 530, $50, $75 a Week 
Radio broadcasting stations employ engineers, operators, sta- 
tion managers and pay up to $5*000 a year. Spare time Radio 
set servicing pays as much as $200 to $500 a year — full time 
jobs with Radio jobbers, manufacturers and dealers as much 
as $3Q h $50, $75 a week. Many Radio Experts operate their 

own full time *r part time Radio sales and service bus incase*. Radio 
inamiiaclurers anil jabber? employ teniern, inspectors. foremen, engi- 
neers, servicemen, pajitig tip t* $6,00(1 a year. Radio operator^ cm 
shins get good pay. see the world beside*. Automobile, police* aviation, 
commercial Radin T and loud speaker systems are newer fields pfering 
good Opportunities nuw And for llie future. Television promises to 
open many good jobs soon, Men t trained have good jobs in these 
branches of Radio, Read their statements. Mail the coupon. 

There's a Real Future in Radio for Welt Trained Men 

Radio already gives good jobs to more than 3(lu,Ch0Q people, fii 1936, 
Radio enjoyed one of its most prosperous years. More than $500,000,000 
worth of sets, tubes and parts were soirl — an increase of mart than 
&q% over 1935. Over a million Auto Radios were sold, a big increase 
over 1935, 24,000,000 homes now have one or more Radio sets and 
more than 4,000,000 autos are Radio equipped. Every year millions 
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TOM ! HEY I 1 
HOW ARE YOU, 
OLD BQY 7 



B/lLi GQ 5 HI &LDm t 
ft NOW YOU IS 4 TrtSJSE 
SWELL CLOTHES AND 
THAT -SNAPPY CAR, 
SOrtE&ODY LEAVE 
YOU A MILLION ? 



■m 




WElL.TOwj D6t]D€Dr& 
NEV ER GET ANYWHERE 
UNLESS I PICKED OUT 
A aUSlNESS WITH ICfTS 
OF OPPORTUNITIES A«I3 
TRAINED MfSEtf FOP 
n~- 60 i PICKED 




YOU HAVE THE SAME 
CHANCE TOM. about a 
YEAR AGO I SHOWED 
YOU A BOCK FROM 
NATIONAL RADIO INSTITUTE 
TELLING ABOUT THE 
OPPORTUNITIES AND FUTURE - 
IN RADIO, AND HOW OTHERS 
ROUGH 






nr 



© OHJOM, ITS WONDERFUL 
HOW FAST YOU VE GONE 
AHEAD IN RAQl O WE 
NEVER COULD HAVE 

Gotten married on 
what you were 
GETTING BEFORE 



our worries are over. 
]'m making good money 
NOW, AND THERESA REAL 

future ahead for us 

IN flADfO. 



of these sets so nut of date and ire replaced with newer 
models. More million* need servicing, new tubes* repairs, 
etc. A few hundred $30. $50. $75 a week jobs have jntvn 
to thotuadfls in SO years. And Radio is still a new indus- 
try— gn* wing fast I 

Many Make S5, $10, SIS a Week Extra 
in Spare Time While Learning 

Almost every neighborhood needs a good spare time serv- 
iceman,. The day you enroll I Mart sending Extra Muncy 
Jub Sheet.* showing how to do Ratiiu rejjair jobs* Through- 
out your training I send tiUns and ideas that made good 
spare lime money for hundred*. 1 fetid £| ieci.il Equipment 
to conduce experiments, build ciremi*, get practical ex- 
perience. 1 HIVE YOU A COMPLETE* MO HERN, 
NUJFKSSION A I. ALL WAVE, ALL H'RPOSl- 
RATHO SET SERVICING INSTRUMENT TO HELP 
SERVICE SETS QUICKER— SAVE TIME, MAKE 
MORE MONEY, 

( Give You Practical Experience 



for use in spare linte work from litis equipment. Read aboui 
this 5Q-i>0 method of training — how n makes learning at 
home interesting, quick, fascinating, practical. Mail 

coupon* 

Money Back Agreement Protects You 

l am sure I can train you successfully. I will apr-ec in 
writing to refund every penny you pay me if you are not 
satisfied with my and Instruction Service when 

you finish. Ill aend a copy of ihis agreement with nsj' 
Free Rook* 

Find Out What Radio Offers You 

Act Today. Mail the coupon now for “Rich Rewards in 
Radio/* It’s free la any fellow over R year-, old* It points 
out Radio'* spare lime and full time opportunities an£ those 
coming in T elevision ; tells about my iraining in Radio and 
Tdei-ii-.ion ; shows you letters from men I trained, idling 
what they are doing and earning* Find Out whai Radio 
offetE YOU ! MAIL THE COUPON in art envelope, or 
paste it on a penny post card NOW I 




My Co u tie is nut all book learning. 3 send you special 
Radio equipment ; s|tnw ^'Oil how to conduct experiments, 
build circuits II hist rating Important principles used in mod- 
ern Radio receivers, broadcast stations and loud; speaker 
itistallatioiw. 1 show you how to build testing apparatus 



J.E. SMITH, President 

IDept. BAP 

National Radio Institute 1 
Washington, D. C, 



f GET THE FACTS. V / 
hail this coupon )/t h 
v Howl 



J. E. SMITH, President, Dept. SAP, 

National Radio Institute, Washington, □* C. 

T>fjr Mr, UmlEh: Without o^-l I EatLng tor. send "'ftlch Rr^ardi In 

K. jitiu, " whlrii EMUnti fliit tlif spare ikuii' and full Ifinr rutpommitn-s in 
Ttiiriii n e i I ettrtftlm jtuijf ifl-'O icici 1 m.| nf t ra 1 n in:*:' mm us liocae In miSte 
illBc to b&fiiEiio Radio Expert*, f Please Wrlitf Plainly. 1 



NAME, 






STATt;. 



This Coupon is Good For 
One FREE Copy oF My Book 



f i^DttePi? F l r ich 



Rewards 
IN RADIO 



WAY TO BETTER PAY 



When writing to advertisern ptcaac mention Popular Mechanic# 
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FIX ANY MAKE OF 




SIX BIG AUTO 
BOOKS A “ nS* P “ 

ou approval: whether you want to 
qiULHfy US garage owner, auto re- 
pair expert or merely witsh to know 
bow to keep your own car 100% 
efficient, look m t ihew Uiry 

are Rent to you /of free Clrumina- 
Llau. This brand now edition has 
been prepared by a larpe group OS 
America"* (rren test Autotnumc t'ttgf- 
u«m. Anybody who ran read will 
undent and them, tor thin uniat au- 
tomobile cnrycloLK'dla la A veritable 
cold mine or t a I liable fa<Ui. Take advantage Of ibla yCTer now, send In 
the r'empon tor I- HI F examination. Yon don't pap U-3 a peony, you 
d i'-'i oblitnitf ™i>r>'flf to pay us 
any i hi ni; nrtV-- yon decide Up 

i.e*'[p the books. Just teU ue you 

want to wo them and the full set 
of ft great volumes, mst on the 
preas, wIM b* sent to yout Head 

tJinin, look the iai ovp| end pnvffi to- 
S- our Qwn MtufictEDn that tin? tael 
bluue, which yno will find in them, 

TYiiy ■» Vo iron ■!] V n _ IC 

pair or hHp you to a b*tt»r i«b. 



ble-tel Ertalnti, Avi«tl»n Mo- 
tor*, Outboard Motor*, Mo- 
toroyelaa, Tractor*. Wiring 
Diagrp rrtt , Equipmint 
Charts, Su parch* rgora, Knot 
Apt to n, and Othpr up-tB-dit* 
Vuturwi oil included. 



Brand New Edition 

Imagine bnafca which are SO new Ibul every page la right up to date 
— wiring diagrams, construction details, service problems — are all 
right up to the mlmite. Over a mlllkm dullard of nwourem have 
enabled us to alvo you the most withuriiatlva books on Ihe subject 
ever published, Everybody Interested in automobiles Sn any way will 
wpr.’Qme these boots published by the werid’u largest publishers of 
Technical Cyclopedia* tart. 1S37> with agcacie* alt OVfir the world. 

Can You Fix It? 

Can you take out "play" in dif- 
ferential? {’an you kill the 
■ 'shimmy" in atocringl Cad you 
reset TIMING? Can you put your 
(lngef on ebuliir r rouble without 
guresHtur or tinkering? (ran you 
pull the starter orr and ns it? 
Can you adjust and repair trann- 
mission, engine. TOW* axle? 

Th«i« Bonks Tell Etow 

and Tell you hnw to da any and 
every auto Job right, the first time, 
and 1 n addition cover Bgrvlra 
BhGp Management, 

b Big Volumes, Beautifully Bound 

Nearly 3.000 pages, over 2,000 lltueTrinlona. wiring diagrams. equEp- 
m«it cbarts, etc. I to Luxe edition with goid-aiampad ctextbie hiud- 
Sent KHCli for lO dn^a' uw. ir not wantod return express 




SS« 



loot. If kept, aend only 5 ? 00 after 10 days, then $3.00 a munch 
until advertising price, $24.80. la paid. 

A Ytor’i Consulting Membership Included 

Privilege of consulting engineers Of mil I tun -dollar American ToCtral- 
cjd Hoelety on any automotive pro Matn for one year without charge 
if you mail coupon Immediately. AMERICAN TECHNICAL 
SOCIETY, Dreiel at 58th SC. Itopt. AU9. Oilcnflu. 



SEND NO MONEY 



American Technical Society. Dept. AII0 t, 

Drekel Are. at Sr. 7 

Chicago, I llina la. 

I would like to see the brand hew ft-voiume edition of your i 
automobile books but without any obligation to buy. I will pay v 
the few eonta delivery chargea only and will examine the books ! 
and return them at your expense in 10 days unless I like them. I 
1U which cane 1 will nend yon $2.00 then and only $3,00 per I 
month until the total price of only $24.80 is paid. You are ■ 
to Include consul linn mcmbershl ip certificate In the American * 
Technical Society . Send Brand New Edition. '•} 



Name. 



. Staff 



StrCOt 

City . 

Attach letter Stating age, occupation and name and address I 
Of employer and that of At [east one business man as reference. I 

fa Tien xu rtf imp please men t ten Popular Me.ckitnirs 



[I'll SAV IT 

[ EASY ! 

Yon *11 learn more quickly 
and racily to play a P- A Su, 
Trumpet, Clarinet, or Trom- 
bone, because F-A« are eas- 
ier to blow and Hava *uc}i 
beautiful tone, Strongest 
factory guarantee, Moder- 
ate prices. Home trial. Easy 
terms. See your music 
dealt r or write f or be* uiiful 
free book. ' 

PAN-AMERICAN 

103 P-A Bldg., Elkhart, IndU 




'stammer 



/ 

M Send today fur beautifully llluntrated book entitled "3X»N’T 
m STAMMER," W ill ch tiescTi be* ttie Begun Unit Method for the 
M KicntlfiC correction or stonuaerillf and stuttering. Method 
W HUCCflKgfuliy used at Hogue Institute for 3? ycftre— atnee 1901, 
W Endorsed by phVSlOlAfig, Full Information conceriiltiR correction 
or itfiiDmorln^ >¥Hl rree. No Obligation. Beajainin N. Hogue, 
EVcpr. 18? CirCl* Tower. [nfllnniipqUi, Indian*. 



AVIATION CAREER 



OFFERS YOU GREAT FUTURE1 

DmUnd fur imacd lirm^iotea ia Souibma 

S lfllf il lAcrmint Aid I'niiiy nueedi lapply Gutbi . 

rijirt Tidmictl totKVN, AvE.tnSrs'l foinnuil utd ^Idcii 
jcbEwl. ii IwidkI Jfi hull of ebu, unvlrj 14J ii 

SbcrE bl«0.|, MiMrr Mrtbinin a nil Aero I L n^Jut-.j i ng ; Mu 
fl.Mjiji iitfcJM-d. 1 Orjuhiurrm air obt*PitHiE iWmtdim tmplfjT- 
IPVitf- Whip fr.ir Jtwli f£OWI CumB^Tri^cTn' 
liijclnj it. Glndilf, (to* Ac j tin; C<i, D«pt fWrl 



ENGINEERIM 




DEGR EE 
IN TWO 
YEARS 



NTCAl. Ai Vrt APFl-rKn COD&S.TS, K 
A JI IJ MCINS V P U>p, lUsnt 1 ytA. 

M eciaiijK.,1. Ar*- h ilnlinrl, i-tnicVunin 



TECH SICA!. 

TIME 

IriaiL Miuiufetc.J, Ar 1 h llfnlvrrl, ^tnicVuni, 
HlahwAv. Alt w>uri«» inrtude Air CcaiiiliPDii 
Hon xnJ. UIpmL Rhfirt bltwrifr* n^bTMa 3 
(jrioitw* Ptiwtr Plant. rtep^l-ElittrE, Aif 
lCAfrJ^,™iL , j | Pnftisi. Eihdpiii 

TLITE()S. PArt-tlm* rurk hi mm 
luoewfJ ET*du*«* in L. b- "-ml fnrnTD. lmd*. Ayprv'* 
«duniler<. ritor.-.iinadkl by iUmnL Du and tn^nt > 
fdLUMN »ii*n i*ms fiiurii? 3Sth YEAR CtlaiDf i'r«. 

SlNLA v ENCINITRIHC COLLEGE 

l Bin l-ndLini l.pnup 




Himai dtp. M*. 



CARTOONING 

pli Y iSfvi'top your ability with personal luilnuiioB from an 

■ w intern* LiOualJ.y-li.nn wncartenQlat. II i^icltuLvin , nUcee**- 

IlfP I I lul nwthiid *-r friTiiu rrt^i-iif He-.* U 'o 

*ut(*iB. Wilt* tor dftu.il' uf IhU «a.nptmnAl hitip«-iiiw 4 j' vaifti*. 

National School of Cartooning* 437 Fenton Building, Clevelantf, Ohio 



-Which * 1 

of These 



r 
1 
I 
I 
I 
I 

| MEM- WOMEN 

I" 

I 






Gov t Jobs | 



START tlpXSOtv 
$a, 10 O. TEAR 

Uquar>l]iiigg 
Str rtofl ra ph*r 
Heat Inspector 
Custom Horn* 

0 l*r» C lurk— Ty itl-rt 
Accountant 
F|l« Clflrk 
Inceme Tax Auditor 



DoYOC Want? 

No vpicug tduatlda or **p*rl*ae* 
U*u*lly required. Mc«*f wcirk. Shaft 
haura. Vj ration.*. PENSIONS] Agn I H 
to 50 , KNtrs Soria] Kpnirity Jobs ev- 
nerted: won, Sana ■Knipon for Fhf-E 
Testml Hrthod wLU help you 
pa ^! aervip* fSamrnlnRtlAii fQT 

Arthur R. PfMettM, I 
(Format Gov- 1 , lunlwrl I 
Pf I FU i B*1 - 



PREEBOOK 



lp*l, RATTinSdH SCHOOL, 
fit Mirunllia Hiillding, Kecboiler, N, V. 

B-pnui fref Book, r, How to Secure * 

Government PuiLlDn.” 



Same i . , 
Address, 



I 

■ 

I 

I 

I 

J 
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MORE HONEY 

and a 



Learn DRAFTING 

Home 

Lei Engineer Dobe Show You How! 



II you want to learn drafting as a profession — or if yon 
want 10 loom drafting to advance in your present work — 
Engineer Dobe can train you at home in your spare time by 
his long established, proven-practical “Work-Job” Method r 
A knowledge of drafting is n vital aid to your success — for 
all modern industry begins with the draftsman. The drafting 
room is the nerve ccirfer oi manufacturing, building and 
transportation, Xew inventions, now designs, new plans, 
basic improvements must be^in with the draftsman. He 
is the key mart of our Industrial system— with rich oppor- 
tunities for advancement and better pay in scores of fields, 

JOBS NOW OPEN . . . 

III Machinery, Ituitding, Aviation, Electricity, Transporta- 
tion* Automotive# — draftsmen must he used. Many trained 
draftsmen Will bo needed on better jobs at better pay and 
shorter hour#. 

Engineer Dofrc can prepare you just as he has trained 
thousands of successful students, ssred 16 to IS to past 50, 
J-I» practical "Work- Job" method requires no previous 
experience. High school education not needed. He offers 
you a real opportunity to get a complete training: in draft- 
inf rifhl in yoUr home in a surprisingly few months. 
Trained draftsmen enjoy good salaries. Engineer Dobe 
teaches his atudenta until thoroughly trained and until hold- 
ing a good paying job. That 1 a Engineer Dohe'a guarantee. 

Send for FREE BOOK 

Mail the coupon today for FTtEE illustrated hook "Suc- 
cessful Draftsmanship 1 ' and full detail# of Engineer Dobe T s 
remarkable trial offer that includes all necessary tools and 
equipment. Learn juet how yon can be trained successfully 
at home in your spare time. Time as money. Now is the 
time to prepare. Don't wait another day. Send the coupon 
Now for Engineer Dobe's FTtEE Book, 

ENGINEER DOBE IJliertyYtlle, ILL 



You'll be amazed at the apeed with which you can learn 
in your spare time by Engineer Dube's Practical Method, 
Send coupon TODAY for free book entitled "Success in 
Dra f la m a na h i p ' 

All Working Tools Furnished 



Here's a draftsman's set of 
tools— sent at once (also 
n drawing table} — all 
without extra charge 
the day yon enroll. 



Complete Outfit, afro 
20^25", furnished 
to jtu. 




j ENGINEER DOBE, Pin. 3371 Ubertyttlle, 111. ■ 

“ Send me your free book "Successful Draftsmanship", 
i Please explain how you assist your graduates to good 
| positions as draftsmen. 



I Address 

B 

]j Toum 

S Stal*. 



Age .. 
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CRIME 

DtncnOM 

ipcut jixntf 



PARKS AIR COLLEGE 

PARKS AIRPORT EAST STLOUfS, ILL 



Offm COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

FOUR rourafifl j«ui to It.p. deaiwsjn ITOffMlonal Pilot I rig. Aviation 
OiK-T^yojj^ Avlati-on Mechanics, A-erunuLHicuL l-.Qgknwtldij. 

TlV ULV K TRAINING f’tiAtfES arc n.^Mi in pcnfeHaionaJ J'lliJiit 
tmluln^ which preparra sriHluarcs. tor nirlluo IHjiM opera nuns 7*% 
or yrttUUuit* cater a|r u-nnnporta Lion iu until acnJ South America, 
Gi.OOQ hour* HJuLt training given, F150 hours being flown monthly. 
FACULTY ol 3^ specialists [n v Ctrl Gun fields ciT aviation, 
l‘Lr7 tfraduatek Capacity Ehrollmenl of SG£ for Fall torm. 

lOO-aera alrporr, 1 1 lull |r3 in trt! devoted to school purposes exclusively, 
IXirmitorHsi UJld (ti.niinj; hail on the I ie-Ul. 

Accredited hy (ho 111 I no-] a Superintendent or Public inErtniclion. 
Government Approved jus A Tru-tusport Ground !Lhd Flying ."iebool 
arid M(thaii1(S' ■■School. Upon to High tschcwl: gradUaLcs 

Winter term January 4. Send postcard far hew fiO-page tatAiogr 

11 Hi VriD Registrar* Dept. PM-1 

IIU1 TLflK PARKS AIR COLLEGE, Ea»t St. Louli, III. 



LEARN MECHANICAL DENTISTRY 



A prQfHtlnn illcring unlimited 
AAporlunilwt, Mow nimJern ;iml 
complete course embraotng every 
brain'll rr. .311 PlELteinPurtcliMiiWort., 
Which prepare you to work for Hpn- 
t! <ir ?i ( jlti your own buslnem, Indt- 
ylduyl lEiStnufEinn — prartlcAl rr;Llnlni! 
to I tty or nlkhl ndieoi, Nit book?- — no 
ciaiteeo, ( 'Mdluit upon request.. 

o*^i. Vp 
McCAR Rl £ SCHOOL 
OF MECHANICAL DENTISTRY 
307 N. Brand St. Phlla, + Pa. 



High School Course 
at Home 



A PASSENGER 

FIC INSPECTOR 



ENGINEERING 



Darhptar of ReLnnrp I i'/sri'***. — in Automotive. 
Aflttn.ililii ..I, 1r.-r.tlw ’.It.. I.' Cl','* urn-ill. t.l . J I I 
iHilUMI-ial tin, I MwiianirStl (inKlaicerllWl MrtdMll 
•ttUiJUEient, All Dfillt>f<n itrElvItir*- Low toitiim. 

Write Ir-il.LV ri>r 1 * . i Lj ilit * _ 

LAWRENCE INSTITUTE 

OF TECHNOLOGY 
15103 Vt uu-J w .'l , (J AvC-. 

DETROIT. MICH, 



CATALOG 

ON REQUEST 



LEARN CARTOONING 

by the method that haa developed hundred* b mere* -dully. 
Send name, address and ase for free chart tn test your ability. 



THE LAN DON SCHOOL, 1737 National Btrfg„ Cleveland. Ohl* 



5ECRET SERVICE Boo^ 



fw SI Drtjl Hridlni 
No lilcno-lf !>**,■■ AiIijjiI Cilnu C.tri - 

7/ V™ _l^t U«.v> 1 W r sill jfr.J *(.*., -lurrinj I „>* . *c 
b|» i'rbirf, ] irtwiton . S^rct iitniM .ad IdfipUh^aLuii 
Work lor Sir ill]* !-■*» rHiilm*. Ffii't w uwii^i II 
M-.i ..li -H. in lc**Tt .■t then ii,r. *L the 4'fity 11. IF iwl. 
frliuTi It. WRITE TOtnlf, l.iw,ahiN will l,« **kt 

41 tal l' 1 , i l>f-r^-ir.n .Lu I I : f tb.Sr i,, 

T.-LMGNL P*ttt. list, iqjn All,, fhir 3 t-r., 111 . 



Tf’A™ writing to advertisers jtlecrar Popular Mechanics 



Voyr Opportunity — Get the facts NOW 

(7(kiiJ PriBiLUin^ iirt- n-r, . j y fMT anttw inht— 1 '* 
in SO - 1 rail 114-31 r- ■ Rji.^w.iy and Dm PatscnQi-r 
Tf^ffic IniDi-f tpri, i- mpe, , tuatm-. t'.iilj CHtnirtt4r 
riLUtllilrht You t|uintiv 4 , l |.J u|h-,ii 1 1 ■ I i-r .1 ru ■ 
wit Eiv'u plaev yjti tit ui> tr> IS 1 ^ S rtf mwillt, 
. si'ifr-*.,**. In ,:ir- or «fnrt tii'tlon. 
Frt-trTJUfilin I S.T A N (JftH D BUSINESS TKAtN. 
tNS INSTITUTE. Div, 201, BtiKiIa, IN , Y. 



100 $ Improvement Guaranteed 

W es bn i I d, streu tli eui the vt , ea 1 orca na — not with 
9 tn 0 no if< ix 4 Mis — hot Dy luitila^i^Htalty houhiI amt 
BCIHU!QCFlllyoomect rtl<*tl ezewisrs , , , anrt atL*iulULf 
ly -f u rj rrTfir t’4 lu Itti lirova a oy si nsl ntr or s pea k k ik VO Ice 
nJ F'-iU .. .Writ' I ■>: ■ I tlal Vp.ir- bni.k — »■ i it Li-ij-n- 

WHY y-'j r H n biv. ih - in-ii. yijip npini,. S-a iii*?MWi mb'. 
Is aiipe.'ir undar IT jpun ur-l, ,j ' r-iirtio-J by yn,rrat 

PERFECT VOICE INSTITtFTB, Studio USl 

G4 E. Uiko St-, Cblcagu 



Many Finish In 2 Years 

You can complete this simplified High School 
Course as rapidly as your* time and abilities 
permit. Equivalent to resident school work 
— prepares you for entrance to college. Stand- 
ard H, S^texts supplied— Diploma. Credit for 
H. S, subjects already completed. Single sub- 
Jectsif desired. High School education ia very import :int 
for advanceotant in business and industry and aociaUy. 

College Entrance 

the past 14 years t our High School graduates 



14 ye 

have been admitted lo 531 different Univensitics. 
ColLegeSi junior Colleges and Normal Schonts — 80% 
of them without entrance examination. Course also 
prepares for teachers' certificate and pre-professional 
eiaminatioosu 

Bu s i ness — In d wiry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
port® — do fijeunnj? involving Algebra and Gcomeury-— 
talk intelligent I y on matters requiring a knowledge of 
Geoj^aphy, History, and Economics. 

In Industry — Mechanical and Engineering lines — 



accurately — know something of Mechanical Drawing 
and blueprints — and ht> able to talk and write ac- 
curately and dearly on both your work and ofd inary 
topics of con versa non r 

Our High School course meets the prpramtory edu- 
cational requirements for Business and industry. 

An Educational Institution 

The American School was chartered in 1897 as an 
educational institution, not for prohl— and is exempt 
from paying Federal income tax, like the best resident 
Colleges and universities. 

Don 1 ! Be Handicapped- 
Complete Your Training Now 

Be b Hixh School Craduitel Ptvpjno yourself tor prgmn. 

Vi on inBuu nets' And ] miua- 
try — fer the PMetetiqiiia, 
Collide Entrance and so™ 
rial auCce^s. Mo matter 
what line you may select. 
High School training will 
pro™ Invaluable b you I 
Our moderate feca cover 
all instruct Lon, standard 
textbooks and Diploma. 
Easy monthly terms. Get 
ahead In life. Start your 
training NOW1 



20 Oti^r Courses 

t)'« 1W fKitw! Ed UcSt> ire , Kif- 
pc I P n^r-p*. mii B II . 1 [' ■ » P M tn 
hwLfH-ii prtpfcifl 4 wj r spimii*! ta- 
#1 tlic L.iuj> n.iiteru' . wJ: i. Ft t.i 
mt$kr rimi.y jek iilihrit ju-Iku 4 



.pajEnfr 

1 1 . i-. L.1 lii-.Li; Pry >ri.J 
u.i kid ted in tbu cdivpqd. 



Mail coupon far information about line that interests you 

American School Orexet «t 5Sth, Chicago 



American SchOoLhepi HlAS,0ngtilat5fttti + ChlugD 
Tl-! 1 mt Ildw to train for success ia Uue checked. No 
obligation. p Hijh School Course 
Q Accounting A Audit Jag □ Diesel fdAlQMriad 

□ Architecture 4 : B'ldJng □Diafllaii DtVlfiO 

□ Automotive Eogim'riDfl D Liberal Art* 

G Buslaeu Mb as Aetneat □ IViT* tC Secretary 

□ Coni' er cia I Aeroaa utkt □ Ht'cr Ac't'jtlC- PA-) 



0 Electrical FoalnccrioA □Highway En^dn'r'g 

□ Electric? I Kcfrigcrat’ O □ Merha (I leal Rag ' r'g 

□ Air Condition lad □ Radio k TilorltJim 



□ Air OiTidltlortln^ 

□ Civil Eoglaeerlpg 

□ Complete Law 



Addrtdi ... 



G Salmniauahlp 

□ Steam £n£Loo«iiad 
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ISA 



THE 







THE 

'MARCH of DIESEL 



32 



Cl 



early 



Tdd. 



Send Coupon 
for your copy 



Profusely Illustrated. 
Authoritatively Written. 
A Standard by which 

YOU CAN JUDGE 

the importance and signi- 
ficance of this field to 
the world today. . . . 



A FREE COPY 



of the "March of Diesel" will be sent without cost or 
obligation (while supply lasts) to those men who are 
rnfere5ted in the hi story f the growth, the magnitude and 



the future of the Diesel 



TODAY 



USE NEAREST ADDRESS 

BOSTON, 7 14 Brookline Avenue 

NEW YORK ; 3 U 26 Queens BM, LI City 
DETROIT , 2341 West Lafayette Blvd 
CHICAGO t £074 Larrabee Street 
MEMPHIS, 41 ? Monroe A venue 
LOS ANGELES, 2120 San Fernando Rotd 
SEATTLE, SOI Westlake North 
VANCOUVER t RC, 1363 Granville St 



r HEMPHILL DIESEL SCHOOLS ] 

j (Addrenes it left) 

i ] am interested in Diesel. Please lend mt free copy of "March 

i i 

; of Diesel", and information on your training. 

I 

Name . Age 

1 j 

1 Street City State 
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AIRCRAFT CAREERS 




Executive Baird 

John K. NoftHrap 

President, The 
Northrop Corp. 
C- A, Van Duien 
Vice-President, 
Consolidated 
Aircraft Corp. 
Robert E. Gross 
President, Lock- 
heed Aircraft 
Corporation 



I.TI. 



can you 

have all 



These Advantages 



Industry supervision 

Executive Board members are inHorsnat tOnal ly 
known ,1 1 r craft engineers and executivei They su- 
pervised courses, layout of buildings, shop dquipr 
mont — and are active m Institute's opera iron 

Exclusive courses 

the lessons contain marerraf never before reTeasea 
by the industry. Exactly what is required of an 
aircraft employee is provided 
The vast shop equipment 
is the most extensive standard and advanced pro- 
duction equipment ever provided for student in- 
struction The 20,000 square foot shop buddlrng 
IS Virruafly a modern aircraft plan! 

Nationally recognised 
Aero I.T.I. has received nation-wide editorial 
comment because of the unusual opporfunlsv i! 
offers men wa-nhng to enter the raptdly expand- 
ing aircraft industry, 

Four New Buildings 

pach expressly designed to serve a specific pur 
pose in the traimng program 



H 



you are interested in an 

AIRCRAFT CAREER 

if you want to enter the industry equipped to be of 
real service tg your employer — get fulf details on what 
Aero I.T.I. Offers. Send coupon for new booklet "’MORE 
PLANES," Offer Jim i ted to those 18 years old or over 



t 

I 

I 

< 

U 



INDUSTRIES TECHNICAL INSTITUTE 

52 53_ W ,^San_ Fernando Road. Los Angefey California 

PLEASE SEND ME INFORMATION ON YOUR 
COURSES, AND FREE COPY OF BOOKLET "MORE 
PLANES," My age is „ 

Name 

Street 

City State 



-a-5-p 



i 
I 

I 
t 

- J 





RE AN ARTIST 

MM Itt: 0-WTTtCH " 

YOU Lift A IV E Mi Id 

yoijr own, tome during your 

■fiarc time. TSiFrtj‘>five jears of 
iU':;.p=-ijul iticting pret-ts nur Gilley. 
irtb!5 receive -Urg-e iil-aiks. 

Wtili today for Art YtJf Book 

SCHODI^APWIEPAW 

Dept, fie 10E. Huron St., Oil«30,l3| 



BEGIN TODAY ! IVrffe for our tree Book, 

“HOW TO BECOME A GOOD PENMAN" 

[ ttmnlfllrifi s per in it 1 n k [uni ti-lin bav iithcrs leaned 

— pi wrii i- |tt ^pan.- time. ! ■■■.,' ft. muifuify 

■ r/."«i n cn <! mrti if yon tvrUrft xVm_ in ." r Owr 4U 

yiKirt I’xpetk'ntd p-achiM! by rtuiiJ. WRITE TODAY 

THE TAMSLYN SCHOOL OF PENMANSHIP 

418 Ridgn fllilg* Hiaut City. ffta. 



-STATE COLLEGE 

fi. & DiQrtt tti 2 yefijn World famo-un 
for twhpir-fil 3-ypar courses in Civil, 
Electrical, M&chAmeat, Cbenskul, 
Radio, Aeronaut Leal Engiu?enngy 
Business Adnsi rci.it ration i[tid An- 
e&nntfufi. Thwe who Jnr-k high -chool tuny make up mirk Low 
tuitir.n, J4>W ltvirifl eoBta, LoMited in piciunsHgiw Full cl r: i L Inks 

region, btuui'nt^ frtirsi rv.my suite and nm riy fori iun coUfttrif^ 

O'itli year. Eliter Scptcmbrr, Jnnujuy, March, Jium. 

ITrife JW cafg toy. 441 1 Cdilege Ave. ANGOLA, INEL 





AT HOME You mo karn by out m-rHi-urn nidi 

arijc wal t-yaoim oE iflfli tiirli'*T5 cVcrjr 4#rL q[ rhn 
Watch Nftjvairin l: 1 raefce ®i h-Dtua. Ydl) f*j( 
earn rnrmay VtIj'Jc l^aminii rant PT'-patr* yuiirr^ll 
fdra w**ll pay i. cm natlMtm dr aiart in Iiijuhmwj af- 
'rr COmol-cLllWt rjur WHiHj i.if Jus fl-urt ron . 
watch Tfl-fiairi r h nxt- in dcsnari i] ru.il ifi-tp-nt lly mm 
Vnry rwhJ anLarisp. F« i-T-an-hfuIar. Ufiitly c.i E toa 
Wlfconilni 5c Odd! of Watch Repairing 

B34 t, Mmk« 51- MILWAUKEE, WHS. 



JJflMALf 




ftll 
'MALE' 



WHY MOT "["'"'i sprtev. fummer, full, 

1 * siiili^iiKbttfivrfllpflAiwwwts, 

i tmy tinnrlrpdi nt kJcn-in for Dollectk«3i-i Home 

t] l-iET far h. him,pl*oatd«w xi*k wiiK n>t [ n Wn»liuua 
QKlLir**, Jiflca LW. Vrnht 4ir r^natira. iiw| l«n in -1 ^mul 

[,, r •vrn i| ini l.ntCfrlliai. 

rrtR. SINCLAIR. DEALER IN INSEC-TS 



D*nt. 4, Bui 1174 



hi Plan, Calif. 



HOME STUDY COURSES 

.T",,,. S,I..| i . -rjrMH OnduK c Up^mbi in ArO uul ?=• lanrnpt H, II. ,- ,t,h.V . 1-M.iMlD.in i 
WrJUfifi Pp J- IxJ^io i LFamiatrv; IhpuU^ri J*w. gHinuiiup.: PiiafaiMa A rrMin! i. r 
Adirwllpiair; Pubh** flw.Linx : ifinpolpid, Civi». lu .. Ir^l , |;-^l Atrh.n«-L«^ 

.U-nmmUjf jlL Autoniiulii-t I)r.HJiw,. jni Cliwaki*! U n.ir, per in f. So.ad.rd laiL 

WEkjakpK^M^rJE lalk^c vf ArLs and bdnsiee-i, A2.U C hr rnden Art.Chinic 





Cn rr. nW-OPJ in .1 Tnw mantlll. wv ■h.-iw pn>lfi Ihjv. 

LuJjuiMurr TcaiabtE OUDSHT itM, [iw, 

' ■'■■’■ --I’lis- A»k -f-nr fn* Cc|^Ln* F Jie.il (ik4 

‘>1 *■ T, SCrt&gt. cl MfChUEiCAl PFHTISTflf, i;B W. Jl SI., H, 5. C. I 





MAKE MONEY AT HOME 



’kin.-oLdjr nihbet i making oiitiji nakei 
fl#»ilJo Judd* at pLlUlUd*, nib trmyc, Ijpok-chlll, etc. 

f-rwl It- on fit* In- Jiifc. ea-li. Enr-h mo-ld in l! , !■ 
Jitlhdii-lA «| aavclliii and (tiOm lo , rll op lei SL-lltF 
iipiejt!! St* psuvrirni-r. Mn-eajrft Kvari’ltiintf fur- 
nif'i ad Start p,<iDtili|g byairmsa in yoijr hoiii"’ L , ^all 
t-n. HOiroi. Jrinridii, i-asn-LB. s-uad atm-da tsr t*y riiiJi-— 
MtlW * M n-ko li i MOMf.l Full nr aprtratLmc, Wfiu* 
hir eoniptata 3- Ft J-, l£ iJatadi uml may inainictiona 
5 <f’LO CO-M* MOLD CO., Dapt. A-*If. Cincinnati. O. 
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HERE’S THE WAY TO 
BECOME AN EXPERT 



# If you work in industrial power 
and lighting plants; in small com- 
munity power and light plants; In 
municipal pumping stations for 
water supply; in construction work, 
including trucks, tractors, hoists, 
graders and power shovels; in trans- 
portation, with special reference to 
buses, rail buses, locomotives; in 
marine service, including ocean 
liners, freighters, river and lake 
vessels, yachts and small cabin 
cruisers — 




DIESEL 



ON 



You should become on expert 
on Diesel Engines! 

Your future depends on ft. And the 
time to insure your future is— to- 
day. tn your spare time, by study 
of the IX-S. Diesel Power Course, 
you can become an expert. Mail 
the coupon for free information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5696-H, SCRANTON, PENN A, 

Without cost or obligation, please send me a copy of your booklet,. “Who Wins 
and Why/ 1 and full particulars about the subject before which I have marked X; 



G Arch Ltecl 

□ Aetliiti<sriiprril flrn-Fl min 
G Build injf LatimHlinj 

□ nii'L Guilder 

□ Hirur-iu Prt.t UmltijniD 

□ rurtu.ru) ftnciflMrr 

Q M linage mr-tiL ■ s-T Invi'ntiniiR 

□ KLM-tJis R.3 lv'iii iur^r 

□ KLwtrie Ijahlinj 

0 W-daUn* 1 , ['Mfwlric Cm 

□ Shop BJuoprintn. 

C EilHinreTi M uniijccm rrrj't 
O Oflln Mit [umemf nc 
Q I rirtuAtrift] MamflcmaaE 
O Traffic M 
Ci AnrounciLru'y 
G Cowl Accountant 



TECHNICAL AND INDUSTRIAL COURSES 



C" SullenriJiln;T 
D HfnB t Trrnt 111 .^ 1 -, r of 
D MHhI SVorkcr 

G T-ifitr[ipEi Krirmcer 

□ r#-l^piLiriri(» i>rL Q ILariio 

□ M«3ikni«il Ervfiitwriu « 

P M ►■ciiamriil llraflJiiiLMii 

□ C ft.i-h 1 1 1 ini; C TcHjlirLHVrr 

□ P,ttrnim»l(iir 

□ Avialkm Kn (tim 

□ A U toroobll# Mcchanir 



□ DIESEL POWER 

C IMryrrpliciia 

U, IHimiJijiu G Htnatn FltUft* 

Li HfntiitE □ Vcutilat-IOft 

□ Air OuriditlumiiK 

□ Hi .'n m 

□ StGflm Flccilrif En*irnwr 

G Marine LniinrcT 
Cl If. K. Ixrtonwliv-** 

G H. R, Foreman 

C Air ilmktB O It. it. ^-IshaJtDU] 
C H'Whwhy Eim.Lrio*rlHf 



BUSINESS TRAINING COURSES 



□ C. P. Ac^uuhtiit 

□ iwtlmviiLi; 

□ Brn'mijuij,! Work 

O Spanish. G French 

□ Sul ntmzinsbjp “! Adrirlining 

Lj B'.'rvicr Hi a dun ^al eemaiiHliiv 



□ Fire r. Y(oI Colll^ 

□ Kirrur.ppphy An*] Tioin* 

□ Civil IServi™ 

MjilI t’iLiri#r 

□ [(■iJuny Md! LMtrk 



□ Civil Engineer inn 

□ Rprvtyinc it i’mI \l ti^ini 

□ Briilii' Grainwi 

□ Ilrii I gc ;i n-3 UuLliiijiE Foreman 

□ {’henaintry Q Pharmacy 

□ Coal Mi iiiun 

G Minn i’\i r-r Ijj :1 N O Nav «ttiac 

□ t’cil ton Manu Cue luring 

D Woolen MiaufaeUjrLn* 

G Airkullim □ Fruit throwing 
G Fou] try F turning 

□ Hrhprit Huhi-roUt 

□ iErmti School Subject!* 

□ C.Yi Llcgc Preparatory 

□ lllhatraling □ Cat bnnmine 

D L^tlcrlnf Show Cnril^ G Kijiiui 

□ Atmrtintnt Hmutr Management 



Name... 



. A ge,. ddtcsi. 



City ... - _ iU trrt ,i wi „ Present PoiitiaH^ — - - 

If rcswfp fn C«*i<idQ, tend (Jiff fpupiirj 2-n inter mdotitti (’i-f ri*rtfKTi-d^ trfif iff il -j-ti T a Li, ttiif^J, .llpnfrrar, CanadQ 
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INVENTORS 




ITIS is a message to inven- 
tors, for inventors* about 
in writers. If you yourself 
have an invention — even 
though it "s only a crude idea 
in the back of vour mind — 
HEAD OX. Read what 
other inventors have done — 
what steps they took — what steps you 
can take. 

First remember this: that to be practi- 
cal useful salable, and profitable, neither 
an invention nor the inventor need become 
famous. Most inventions and inventors 
are not. You know that Morse invented 
the telegraph; Edison the electric light; 
Bell the telephone. But who invented the 
eyelets in your shoes, the lips on the 
laces, the hook where you hang vour coat* 
the hundreds of things you use from early 



Double Stitch Sewing 

Machine 

The D OUl>i & HiLlrh Sew3fm: 
Machine a-hOwn In dlnsram 
form M the left. is one of the 
IMLLcflted Inventions of Mies 
IHeuiiiJi Louise Henry* famous 
as the leatlittif woman inven- 
tor and ftlMTftll? known ft* 
"Luily I irEtactn ." With nioTe 
than ftfiy paten E-* 1 0 hen-redll, 
"Lady Edison" J* still tfOlmi 
aheuit. The Double Stitch 
Bowing MuclilhO Sihowo here eLiminate* the bobbLn, 
jirai’tscally doubles 9JK»ri of the (iversce much] [ir. 
permitii Use Of smaller thread, and. is less* eiqwnaivo 
to manufinTure. Amunfr her other inventions ate- a 
hair purler, vanity tas«, rubber uptmscc soap boMer, 
doils. toys and typewriter ttliachment. 



Shaving Cream and 
Tenth paste Dispenser 

Appictistly Paul F. Roaehe, ilie 
inventor Of tllla rtis|>en.!ie t lor shav- 
ing cream OT toothpaste, was tired 
or having hLs ihiivlntf cream Mis* 
placed or of fulling to Ond tooih- 
panie ready Tor use at a bu^y 
moment. So he invented this dls- 
penwr to l>e nltnchEd in the iva.ll 
cif ihc halhrOOtn. Patented certain, 
feature* of ttame during 1937. The 
device flrrft opens the dollajralWc 
tube and titen rtlRchatgea a rteslreil 
amenni Of cnete Hint auto mail rally rloae-S the con- 
tainer when relea^crt, Handy. Indeed. CSptcJftlly wbfill 
you are in ft hurry. 





morning until you go to bed at night? 

In fact* the benefits you derive from the 
inventor do not even atop at night. You 
brush your teeth with a patented brush: 
with paste or powder from a patented 
tube or container; you wash in a patented 
basin; bathe in a patented tub; go to bed 
on a patented mattress, which In turn 
rests on patented springs. 

Yet there is — always will be — room for 
improvement, progress. INTENTION. 
And for more IN YEN TORS! Today's 
"pipe dream 1 ' may become tomorrow’s 
necessity. Most of the things people used 
even five years ago have been changed, 
improved* by new inventions. That is 
because i nventors have been busy. Maybe 
it will pay you to get busy, too. YVho 
can tell? 

N»w Type Clothes Hanger 

It is to he euppo&eil that Ridmrrf n, 

Mrwj-re, wlio iinlwlml thin new Lj'pa 
cl Mi In— Irinv.i r in didn't like 

the ordinary wife Ilf wamieB lurner 

fpTi>l d'Widi'il Ea rill xr.rriotlimA n.lu:-ul 
L|. So lie life Vet Oped ttikil ph tented 
a iipw type himirr-r which tan bo 
made fHlt nf compTCRped p*p+r *nrt 
whjcbh ji|*d pnivi.lrin for ah LiLr-ntaJi-. 
eltivn EikK . I ?nr- IrtR can lie Llflctl fur 
idvenkiiir purixeee f,r for ouicH-y 
l(W»tinu n «ui< rrr rlrs— e oE miy patron 
Lei il ilrjr cleanuiK er>l:il li-him 1 dL. 



Lipstick Spreidfir and 
Rcmtrer 

Aur.tlier 1 -mj.J ^ takes a l 'Mul at iiivea- 
lir>n. Ijfijhpr M, liuiteeLriM 

patented thU litUr- devl™ ic lw <:wr- 
ried Ln a euniAU Ji pun*®. The «Ri- 
latiirr li'il'lu rrfnlJ »l?wwh*iii pad*, 
to Ike iiMiit Ln I'lftwr of hudkenhlefs 
Or tiiMiE fi»[H' r. (or ll'iedUit nlkil 
mikonhK lipstick. Hemnie lid wf 

rsiiteiner, pij:-h up 1 Slit- lit tin fe^di-T or 
knob Lit f lii- bottom anil u u ci'UiVh a 
I riul. Lilt vff | uni. ilHf it OH Lli« lips 
JUld then diaoilt-ii. 

Ilfutninalvd Sinker 

The Fact thlrt linli arn OtlriWtKf tb 
light is no re-rent diMuvur. Illumi- 
nated 1 1 -I i m a iiirt* arc not urn . But 
Jhirtee l>. Wjais rloeittod l.e had a 

T Itsnl jiiinru vcr| Eiiethorl of eon- 
itnacticra. The linker roots 3 ns n dry 
cell and email Eliflit hull' Vi li,ti («h3i 
co me "tii-unmnf" to tlie lirht, they re 

Mipimetd trj Itrn^ll the b*i| :»orj presto* 
they re laooted. There'e jq*t po 
teliinr where on uiveulur 1 -- minr| 
will lurit. 
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^INVENTORS 

^ 

III™ 



New Type Garter 

Hr, Jeremiah Dbj-. SOOt-hr? inven- 
tor, bdieYo,H Lti krcpLnB IlIh nockfl 
up evenly *]] uriFUJid. Tbs Y 
rujptWrt for £artrr Atlseh (DClU 
Li Jr“icu«ri to dlfilribnie prewura 
on die furti^r bind evenly inplmd 
uf at, «ne Or two poiDl&. thftM pm, 
veullmt tbs sr^lf from htiou up in 
frOlit ;i Li'S duwn behind- Thf prfcr- 
tsr i - nlJUJ intended to in mi re 
imur cotaifort, a ltd to prtvnt 
[he possilitL-ti' t>f i 1 1 U! if * rone* with 
lileod eirtulatkan, Ift'Iiy wear imf 
t<i« Bd J then keep pullinK up your 
sSiMitri..’ — so reasons this investor.. 



Carbureter 

lh (rally ttunis&iuls or in- 

vi' ri tin i ih relate to l-tt-e opera- 
tion uf n Hafiulliic motor. 
Here you In phantom 
another Idfta for carbureter 
ronsirudtl on, Tfie 1 uvemior’s 
object Ls to pTovlde a device 
to be employed either ih 
:i ii up-draft ty pe or a down- 
d ra ft carbureter and a 
means to idmid lunOtOLtfly 
control the air and fuel In 
accordance] with (he ln- 
crefwed or tJceremied speed 
<i[ the motor. The In ventol- 
in this raae la Eugene 11. 
RlUHId. 



Automatic TransmEssiorj 

Ann] here we Illustrate what ja commonly known 
a s a complicated invention. This rtwt; section 
showing the multiplicity of Rears, drives, levers 
and shafts, rervet to (five only a crude idea of the 
mechanism involved in Oeorre L Urown’s con- 



snti 

Ehia character. the paten! application frequeorty 
taxes the skill and knoWledHeul the patent nttornej 



roptlon of an automatic tfansmlfalcn. In raae? Of 

IV 

ey 

to the dtriiOsl. The CTO kb sortlnn shown here In 
Imt One Of several '-Lews embodied in the arm pi 
patent itself. granted by the Patent Office in 1037. 
It 1 h Ftftlrt Chat today's automobile emhodlw the 
work of thousands of Inventors. Certain It is that, 
bti'lul? Of the spirit Of IhVentlYE proKTces. the 
world has. traveled a long tvay from the stage 
coach HtaKe, 



IS Years of Service 
to Inventors 

It has been the privilege of 
(Ills organlifttlon ro serve In- 
ventors for 3^ years. Today 
here In Wuahltlgion we main- 
tain a large staff or lteulstered 
Patent Attorney^, shUIfld 
draftsmen and tumeric need 
searchers to adequately repre- 
sent our clients. Our fees are 
reason aide; deferred pay- 
men Id frequently arranged. 
If you have an Invention, or 
have one In mind, your llf-lt 
ate] i Should he to (MTU re in- 
formation regarding Patent 
procedure, tt’e have therefore 
in tlte booklets shown below, 
set forth many inunatlri* 
farts and surged Ion n wtiLch 
other Inventor? have fuund 
helpful. 



68 Pages of 
Facts for 
Inventors 

Semi today for your copies of the 
two Free hookleU “Patent Protec- 
tion^ and “When and How to Sell 
an Invention." These booklets will 
answer many questions rejtupltng 
the simplest and most direct steps 
to take to apply fur it U. -4. Patent 
and Likewise supply farta you 
should know' Nifore you attempt 
to bull or euniciiprcinlije an inven- 
tion. With the booklets comes an 
“Evidence uf Invention" form ori 
which you oan quickly prepare 
:l dated, disclosure of your in- 
vention , a step which may 
prove valuable to you later on, 
No need to delay. Know the 
facts. Every inventor owes 
himself that much, Sign and 



(bupen 

/imtfteie 

FREE 

300KS 



p VICTOR J. 0\ 

EVANS & CO. 



REGISTERED PATENT ATTORNEYS 

Main Office: 2D-A. Victor Building* 

Washington. D. C. 

Other Offices: 201t^N P Singer Bids New YorL 

i-Ho-JC. Monad nock Uldir., Chicago 
1010- X Hobart Bldg,, San Francisco 
4&5-N, Garfield Bldg,, Los Angeles 
Bend me FREE copies of your books, A ‘Patent Protection" and 
"When and How to Sell urs Invention." (Note. Same books 
supplied! by any uf brunch offices listed above,) 



Street and No 



City or Town . State . . , , . , , 



IFftflt Writing to advert item please mention Popular Mechanics 
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Ridi. fan- sr.-wri ng field for wen thoroughly trained J 
in nimmf net ure., esiiniatlria and install- J 

ins in ID 36, ,\ir ' '.<;i Jii ior.ii-.: did n l 1J million dol* * 
Inr business —while in the j rnnnlhi of '37 ill 

ikyniCtctcd To 50 rnilli on — 1 4 TIMES jsa mftny in- | 
atal|iition» a* in 14J3 FREE boot 3 > ■ on borne study i 

f aints nut YOUR opportunities! in Air Condi Li Oxiinn. , 
p| La WHY thU new Industry promises steady wort, j 
Ennui imy, [it i motion., and job* where yott are at kb I 
youn^ at 1 1 ' No obligati' ft- Write TODAY- I 

flffwwTcan School Pept. flC 14 5 r Crete! at SSth.Chica go j 



A billion dollar industry in the making! 



Cheap Heat- No Coal 

Remarkable, Cheap Invention, Burn* Cheap 
(jru.de Diesel Oil Oji« Thrown Awpy m U*#Icsp — 
Converts any Stove or Rang* to Fist, Clean Heat 
- — Hat lei-. More Econonlkal Than Coal or W-orurl — 
Banithea Wood Chopping and Ashe#. Sent on 
30 Days 1 Free Trial, 

Over 10,000 already Id upp. No more Coat and Wood drudgery. 
No more KbtliriK up TrecaiiiK winter mornings to tea* Kiubtiorii 
tires, ftsif-e, Temperature com tolled. Many wonderful uuiumaiic 
feulurp.H. Runs on pennies. Hem on 3-0 days' trial at uur rl-^fc., 
Agents Wartt&d — we will jwlwt partien in each locality to receive 
one FREE for LmbUlIIJuk in their uwn homos lu demonstrate Mnkr; 
■ ■ p Lo MU Weekly ami more booking orders, Helling fast. Wrilc at 
once — peak of eeafton now — .no time io lose. Name and address on 
one pent poRlcwd will do. Brigham i>H I'unwr Co., Dept. 2U27-A, 
st. Louie, Mo, Approved by National Board Fixe I? nderarltere. 



ENGINEERING 



DEGREE IN 

TWO YEARS 



BlEJ, Decree eonnw-s in tadticETimj; Flfftrlrui rlvfl. rfaria., 
MerbsnJtji, Mwl). Drift Ihr, Ri'.dln end T Ei-foleti nr .\ci-n- 
naUtiCaL In I ["il=p r prarl leal, thorough, yiresram No v*tT(ls for 
fcss?, tw reri™, EamwhlLn, you leant Jn (Hi$ industrial cchlcr. 
Low tuition. Enter Maroh, June, Serf.. i , -i\ UrKa 
far catalut). £29 £. WmhFntftDft Elvd,. fort Wayne. |nd. 



INDIANA TECHNICAL COLLEGE 



CARTOONING 

You cun now kt? personal Instruction in ihi? fasri nailng 
and well paid protean Jon hy one of America's leading 
canoonialS. IV hy be sat foiled With lesa? It castit no 
more to set ike best- Write for det&ifo about this 
iL casy to .earn" home Study Courac. 

DOR MAM H. SMITH, 5T7C, San Rafail, Califtmia 



Improves Handwriting 

In 3 Hours 



Miirvriuijfl Invention. Corrects poor writ Ins In. few days, Amazing 
rwults guaranteed. No failures, Positive prooi and cottiplele 
outline mailed FREE. Write Quickly. 

OZH ENT INSTRUCTION SERVICE, Dept. U. St, Lftuli, Me. 



name. 

Street 

Town_ 



State. 



MONEY-MAKING OPPORTUNITY 



lM IWII frl tlUrMitr. Orar fl,4fiu pR-r month anm«| hr nri*n. Dt« 

140ft n. hr tun. tl.CW id# mwith by Daliriraoin. Exvlulvi 

Tj-»nr>iiarn ?iv*i i*bk for an iFiTmtiaa ocpNud to rtplti-* a. mi,! tl •jliHUwi dotl>r 
loduntrr. liutAlloai t*M trkt, &*4bi Iwwft. Km dm.!#. £xrhj*l»r* Srtnftft*ftlwi , 
» F. " — " • - - - 



Wrila 



E. Lraiftrom, Dept, pa l, 



WAfn tfrifittp to ad o«rf pleases mention Popular MepAantcs 



ENGINEERING .iW 

PIG STEAD T I OPS — DIG P*V hw gflclnfm (Sper-i- hy Ef 

F-nrinw'r* uid Hisf«*Kn. in EJerlrir*!. M 4 rl 1 anLr.nl, IJlrwr!, 

Ci-0, AotnmoU™. \W. -tfl 1 l 1 i.'#l. Fll-din. Arniictwe II--.1 , 1 .1 ra r t i r, E nild L-*l t.r,i I- 

bonrinR. Only acaiuUrJ uat-boobj. uwd, N«r<izie u Hs*L Eocl^nr, 

HeKtHLE ¥ COLLEGE or CNCIHmilNO, 4341 Cljraodt n hi.. CMcai* 



Lea/t*. 

a 



Many Good-Pay Jobs 

Are Available Trained men are jn demand 

and earn good money in these fascinating well- 
paying trades. This is not a correspondence 

school — no books — no lraBOTiB. Don't look for & job— TRAIN 
FOR IT. Read below how a McSwo^uy- trained man m&du ^oori, 

• AUTO MECHANICS 

• AVIATION MECHANICS 

• DIESEL MECHANICS 
Collision Repair (Complete) 
Body and Fender Repair 
Auto Painting 

• WELDING— Arc and Gas 

You Get Actual Shop Training 

Work on real equipment with real fcrmla. In a few week^you 
uhoLt I d b« trained by actual work to hold down a Good Fay Job, 

1 SFI E. 65 th St., Clevsland, 0 , Dear Mar-lmme- 
dLHiely after leaving svhoal I pent to work for 
United Motors snd mtt\ now loested In Cleveland 
where I halni s (^ad poaition, 1 have been ahh: i*kn 

l-BIT *.U I.Kh rTH.4t 1-IICT1 pUetWri ^IwCUieDl Jl 4«. I Ctlink I hltt-V-0 
livSi litre raaeihlniiftaf I h»d 04 «Kt^rl4De» f^f :irtr romrim te 
VvuT ccIwqI. — tEoJb>ar(. Ta>Ad 

LEARN NOW— PAY LATER! 

Wo Will irivO you eomplelO information On how to jrot your 
training now and pay for it later out of your earn i hfrs. 
E|9Ep Write today forBijj Free Book. Get th« faets about 
■ 1 “■** joba; and low Tuition OfFers, Mai] i ng tho coupon 

d oca NOT obligate you, lL obi [galea ME to tell YOU how you can 
train for Biff Money in a few short weeks. Address DepL HHU 

McSWEENY SCHOOLS 

DETROIT, MICH, and KANSAS CITY. MO. 

Wt-Jto Otrr School Nearest You 

In Big New 
McSweeny 
Buildings 

The finest of their 
kind. Every mod- 
em f aeiii ly for thor- 
ough instruction. 



?/ ’ -iinTrjss 

mnfWmU s 



McSWEENY TRADE SCHOOL 

Dept. 10-49, Detroit. Mich., or Hanus City, Mo. 

Without Coat of obligation send me your big FREE Book. 

f fin* Intones tod 

In the course on 
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'JM'l j- 
\MW ' 
UICTRIC 
UKMSn 



EUftM 

LIBRARY 



MU i 
filmic 
library 



\£W 

flHIRIC 

LIBRARY 



MW ‘MW\ 

ELictnic mam 



rMW i 

UHTR1C 

imm 



MWi 

ILECTR1C 

UlftAttY 



^IW 

ELECTRIC 

iiiBlUHY 



flUTRIC 

LIBRAIQ' 



fR^CI-PLIj 

AnA 

Jules ■ 

JiiCSRitnt 

NflftTlSH 

ARrUTURE 



rDTkftMOJ i 

Pawnws 

mvm 

WrEjttKE 

TTio'CfilE 

iSswinNc. 



^UfigHClOll 
*twm ' 

■ * RAY I 

i hodTrk | 

i^LUJlCts' 

L d m - 



HECJRrCAL 

TEiTihE 

1 TESTS : 

SmlAGE 

.^TSEPlf 



MJElUTHiS. 

(MUtEJrr 

warns 

L 

■ PKMUr I 

; mu l 

aitirnhos 

rswsniwcis 



^C^DTCffi 

WINDINGS 

iEBNKTflK 

WfflTlHtTltE 

-■-‘WfflJEm 

• &RCU!T 

rteUKtRJ 5 



i flJ LAYS 1 

&mxiw 

rautm 

[WlFSEBI 
«tT£SS : 
■ntIWMBJ 
^CH^TIDH 
?R*QrC£ : 



WlfllNG- 

.*•» F&w£»! 
i cj* runs ' 
iUHTEBiai 
[»KWSflDII 
fUlti 
piawiBd 
C5JE i 



lymirii 



9000 WORDS 



$ 1.50 A VOLUME 



LIBRARY 



ize 



AU D ELS HEW ElECTftlC L1~BRARY J 

TNJj L2 volumes how complete with 
T.SfK) pane,} — 'i,.jUlf IHustra Lions — gold, lhu-j 
nru| eitiifi?. — ted r fleilble covers — pocket (lx$ — 
Ei l 4sS inches — sold Hxwtfttcly at 11.50 a vol- 
TJhj^ jHJStEUtKl ■— liilihry liarti jf pleased, 

THIS Ifl VO U R OPPORTUNITY 

EVERY ^Icc-fcvklaJir every cAg Uu-i-r, every 
mechanic. every etuUent. rhuuld know alniut 
these new Mpful whirti give in id*ln 

words, including duestlm-* and answers, a 
com-rdrl* VnjrhLufif knfhvteOsfl of electrical yn- 
jdmctrtnE. in nH 

HOWE STUDY BOOKS 

Ntw Klee i riii Library l.i rrit ibtsdl 
jli a proyrespive home *iudy raitrs-e In Elec- 
tricity, It will give anyrsne wtipwl]| devote l?i 
tu- minutes o day to it-, study, n scientific 
and working knowledge of Electricity Jm uU 

branches , Written in flfllti. Unguaxe. the 
ftea,r lllm*tralicrt$ ere en^y to understand. 
They mak e mmlv and len-mlng a pleasure. 

VALUABLE reference books 

YOU flak the niEeglSeni — Audeli New Eler- 
trie Library will give you Hi* irnswer. Tail 



will lri> surprLicd bow cM? It la la learn EW- 
Irlrilj [lie A ude! way. Tl i-e H.SfMl ilmptllleri 
outline nuts and xruptLlc: plettuei lire /tmeliB 
rrplanalinn'; of the Ihwriea nod aDnlicaticitl^ 
td aniiilleiJ El&ctricily with useful inrmfinatluii 
rein firm tc I he rcin5.[metHm. opera r Inn and 
mu linens Itce nsaehtues, 

EASY TQ BEAEl FQR PROFIT 
~ TUEHH IhWiks are help I Up Uicutjutnlj. hT men 
Ijy jc-lvieijc them a broader view mf llie whole 
flc-fr| nf Klrctrlif kv. ivLthDlil viliSch a ni^ti la 
often tui mil cn nned. Send lor a. ilnale rnk 
lihlei nhy nih 1 hi the SierlPn^ at Oi>r TkH. 

~ Alik £ La BOOK A W 0 N T H PLAN 

THE ftr>l line* hfcnt tii vau rju 7 ill vs' 
fice (rial. If you And It will help, send ih ■ 
in* Lee : if iwm mail It bark- The second fw* 
Is rent on receipt "f i-ia yment for first twiifc 
and we alltw,- you 3D days to pay for (urb 
following Ivnok. Follow lag nuirhera ih’ 
inalied after parmenta have been roeelrsil 
until you ELare completed the PcrieJ. if net 
R4lisflcd. yew may ranreS ydor subkimhiun 
at eciy lime, St.iiL order tn-day nnd you wilt 
have tiken Jimr ftt^r : 'len nn the Bead I-' 
Suceepa, Sturt su-bwiptisn with Any volums. 



MAIL EXAMINATION COUPON 



Thro. Audt-I & CO., -Ih W. 53rd St 
New Yoik City, K, T. 

Please enter my labsctlftiou hir 
Aadels Nnv IllrtHlc Lihrticy, Shlce 
fl.AO a volume. Hilt Otm volume 
prifh month, for whirh J will remit 
tl,50 promptly fcfior ftrrLval, Stnct 
my subscription with Toturao 



Name 



Addresi 



(Ymiutlan 



THEO. AUDEL & GO., 49 W. 23RD ST., NEW YORK CITY 



FFhex urtttiixt to a^tjerfuerr ttleag c uieritiort f J oni(Iar Mcfftanifu 



Einnioyed hr 
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Is Vour Job Safe? 

Just as the gasoline ctifrine changed the john 
of thousands who depended on har&e-drawn 
vehicles for their living — so now the Diesel 
engine is fast invading both the power and 
transportation fields, imd threatening the 
present jobs of thousands. 

What This Field Offers You 

Diesel eaitines are replacing steam and gascilinn 
engines In power plants, motor trucks and 
Imsscs, locomotives and ships, aircraft, t factors, 
drodges, pumps, etc*— opening up well-paid 
j'-'liri for D jewel- trainer! nw.H. You got al] the 
latest Diesel developments in our course, 
Special diagrams for Quick understanding of 
this now power. 



2 Diesel Lessons F|*eG 



Men Over 18— Under 40 



In your own home, learn about Diesel 

No mrperienco necessary. At our expense, see how plain every point 
ta mMlo—how thoroughly you gray pit — how greatly you will enjoy 
the work. If you are over IS and under 40 , send postcard, states age, 
and pet 2 beginning lessons FREE. No obligation. This may bo tbo 
turning point in your life, so write TODAY I 

AMERICAN SCHOOL, Dept* D 145, Dreitel Avenue at 58th Street, Chicago, Illinois 



This opportunity Is NOT open to boi - under 
1 JS or men over 40 , [Jtir If you ;irv WITHIN 
these apes, you uwo it to youre if to ttiv* *ii* 
gale tlLbj opportunity of ainiuaimin^ youi-sclf 
with Diesel — -the new, fast-growing Held. 



Test Yourself tor a Good Pay Job— Steady Work 





AUTO ENGINE SPEED COI 


^TRDL 


G 


>H 4 iKl 


0 


IH 



( LlW fUt BELT 
FQfl V BELT 
■TD CAHHUH( TDH itvEA 



To control spflett of any make or anus or 
irucli engine, regardless of load ctumfio, 
wIjco iibeJ ajt .l atut Ipnary or porlfl.li]? 
power pmnt. See Adv., Feme I32A. 




MAN IN EACH TOWN 

To Plate Auto Parts 

Re&eeton, Bicyctes. Fist urea. Mirror*, by fate method. 
Simple phm of njumifai’t Lirirp at home atartB vou IN 
GOOD PAYING BUSINESS. Write today for FREE 
partieulnra and prnofa , 



Ave. M 



GUN METAL CO* 



Decatur, III, 



Lfflfflurr fnpjjff Usfaw imoasr IW Uwws r t^u^r' 

& -J «/ *t -r . r / v 

ftaacu. bArnot Pbcnot fvmn S&atfc wcnoi pmw. 

Ejar-jr; tatn 3 m e? tamT tioaijr B»w Junw?r 



Know Electricity as Experts 

Know It— and Get an Expert's Pay! 

Recovery has ijo-mnl The months nliem! jure ebarcred with, elemia- 
cam-e iiLtc! riTiEftuiioD. iv Mt will you do to get the jump on ilia 
other fellow? 

Thousands of mwi have used 

The Croft Library of 
Practical Electricity 

Tbo Oell L, i. cwipekto *l V r idiM-itw. It ip fouad** na &r*r1li>o— an 

SO yo«n of ■MiHluo'rif niLvr-iT.iT-u, *urh n i» in ■otuolly -d <b«. .It J* f*-aim»dl rum 
£[>*«' to HFf«r hi Hit nj hned-ki-. did |.li:EJ, JCU HU!. Pnll'liw Itih-L CkE 

brcm'ii-r r*T! i il-jIt m^nUnd Jl, yi>l m> pu'jiilI, *u cl. bn>li|t. Ik K if I* IPT ei. >ly 1 i^d* 
ot Jlf.OOO hUkl-y itd.nL isrrtni hS vwlu7i and ( riiix.ee r*. Crof< leOf >1 " rh* clilb(i 

y.',IE I.--H1 Ell Ijiiiiw OhL-uL i-.nCM-ii. on.-.O L-.UE0, rlHI: r-i'lfic ' rn. 1 rxr.Kfcirii.c li, 

ehrisil*, p«lLr h biiordu, JiiWit'i.is r, iy*H nit — cr^i-i'-nl nt#.. f itiptt ri( LtE*— j 

M-jrinx |nr li*3it *nd puwtr — *n ii.c cl Jini.li- J: build mi;* — u iid*r» rOprrV mid ■mic::: ip:-t 
rTq-jiTTm*oih^id'*niiii*'.k3Q in hi f”7 rii“( — Cb* ir-^pt iBirm^d irrt>i|'™*i r.X Ll*iil- 

■n e— liuaiio «i:d Iaeiip ca wla. kid. — Lut (v do k cvibrivt* k ■■*. Iruia to;hii*.i hie Jt, to 
HNlllfljik. 

No money down — easy payments 

fni lii jml ii ill tli* ^i-jr^s i td md Kf prill m-ihL fmi Ihr tDltn- ert «( wrrr. vm|- 

liirpra t IT 1*11 i£o*« r fi*p Kl«niJrtHtH:>N . Wc thkl Oil 1 he xtoiirM up riblix.iliu'i. 

If friu rtrrlik Id k#*p t h« b ir i.*, h'-i. ii I [.Ml Ifi tEll dj.T* hull lb*- IhImTICO *t Lilt- *91 1 !■ (■' 
| 2,90 * EHrincfln tL* (nuptiu S u W atid me tk.E hiouko fat j'juiteU. 

fTRE^"£j^liir/NT7 TT)N — coItpoaH 

MtCRA W-HILL BOOK CO., 330 W. 42nd St-, N«w York 

I Bond mt Ipt tr Q dpji 1 fm om ir.iniui.-a « b* Crnll Library r-f Pr*tiir*l EUoirVUy , I 
I I r mLi.J.iitoPT i will -Trid jnn 1 1 «i in 1 0 iIh . p -u.d *2 OCi morn hlx pr.ti tko tftI .1 cf J 
, | L tl '.U 1 1* r»|il U II .c VArlr.l i — M I h-' Till b-- k"J c-:'>r :i»>l , (T« Inour* I 

I or«Ri|rt i hlomanl writ* riiWf *~4 UH p" Hi Nh>iJ 

| Jp-*™. - J 

| City «od Bratt .. — ............. j 

b ITiiii* «# C«Divuty PU-1 -as J 





NolJoke To Be Deaf 

Everydaal person kdowi that— 

Mr. w»r tnajlehiniteif hear hie Wotcij liekofCeT 
in* denf for t w c n ; y j Ei v o years, with hid Arti - 
ileiarE^r Drums. Etewora them dayaotl niuht. 

They stoptnwl his bwl 
DCiiei?6. Tbi?y arfl i ttvifl lb Je 
4t«nl rrijnj-f urbiljJ e -no winris 
or batteries. Write for 
T/u-bi atoRV, aIbo 

► boolcJet on J>fcaf ntia + ■ArHAvhdtterDm-T* 

THE WAY COMPANY 

■ 7 JO StrKpivbny Bld<- Alioiupgj 

BUCHSTEIN'S FIBRE LIMB 

IS HoOlhlnR to ynur atiimp™ 
slr'i^H- fpjo!, hEal, ILkIiI. Easy 
payments, llraces for uJt di3“ 
iormitift. AwenTS wanted. 

D. aUCHsTElN CO* 

hid Iwr CiIvLd* Twdiy 51 9 ' 3 rd At*. , S*. , MdtEJUSHJS , HMR. 

Prepare for B 
Thrilling Career 
_____ In F i n xerjjrini- 
injc and Secret Service. Write for Free Publication* and 
rtrUcular* if age 17 or over* 

NATIONAL INSTITUTE, HO G Elntric ftldg*, Omaha, N*br- 

WAN TED AT QNCEJ 

brother, llotue, Lme, 
Purioue. stcr^i), 
r«?iic nr muf mhject, 
Don't dol ay — soilJ 
best pec no tmfny ftt t 
CHICAGO* ILLINOIS 




SONG POEMS 



ixtr offer, RICHARD BROS,, E2 Wends Bid#., 



!+i E Cdtdi ]7rolilal Full f>r »piirn Lime, Oyrr 
3.143 household n*cpri*fstn-^ — thlon nwnlti 
iiui.'-t bui-, l^rqvftn *pllor«i N’FW 

mkdan t>R tJoo cash isiirvuis ntiwmKs 
\ Ij| Jt WEHKLV kAHNlKGR, I'll you 

iiO« tti *-Cnf l PrirH::ur firK hJav ; "end you *v«> - 

4 h if&ri — bin l>WtflV llUEfir .xml .Jilte-L nab iJnn- — E« bi'Mvriy 
r i-V . Ekrliiila k’LUSE. Jon nio.ll ptiT'C'.-u.riJ. 

AiatRT MULLS. 4SH a| #n pn«jth *v*-. CinrJnn.ii. Dikii* 
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THOUSANDS NOW PUT 



who never thought they could! 




Learned Quickly at Home 

I Am delighted with the t T . S. School 
of Miisfc course of instruction for the 
piano, It Lit clear and tliorou^h. I have 
made wonder ml pro firefly, 

•I* M. t\, N. Y. C. 




3 have rominered; your wonderful method 
for tsulinr, For the past year I have 
Ikxh Tenrtitng ftn4 I have earned S21HI 
thanks to the u , s. sehooi or Music. 

*C. CJ„ New Jersey 




Wouldn't Take $1000 for Course 



The learns are so simple that any- 
one ran understand them, l have 
learned to play by nole In a little more 
than a month. I wouldn't take a thou- 
H&nd dollars for my course, 

*3. E. ,-v., Kansas Cily, Mo, 





Surprised Friends 

I want, to Bay that my mends 
are PTVatly surprised at the 
different pit-ecs I can already 
play, 1 am very happy to 
have ehiK-iru your method of 
learning. 

*P. F., Bronx, N. Y. 



Best Method by Far 

P.nfh«6d In my last examina- 
tion sheet for tuy course in 
Tenor n&a]u Thin completes 
m> course. [ have taken les- 
sons before under teachers, 
hut hly irurtruc Lions with you 
were by far the best. 

•A. O., Minn, 

MtiwiJ pwptf?" iwflws on re- 
fiifv. /TiSiwrj Op prof w Hanoi 
modrlfs. 



any instrument 
By this EASY A-B-C Method 



You, too, can play 



Y OU think it's difficult to learn music 7 
That':-, what ihotl&andH of others have 
thought [ Just like you. they Longed to 
play some instrument- — the piano, violin, 
KuiUr, snxophuno or other favorites, 
lint they denied themselves the pleasure 
— because they thought it took months unci 
years of tedipu* study nnd practice to 
learn. 

And then they made an amazing dis- 
covery' ! They learned about u. wonderful 
way to learn music nt home — without a 
private teacher — without tedious study — 
and in a surprisingly short time. They 
wrote to the U. S. School of Music for 
the facts about thi^ remarkable nhort-cut 
meJhoth And the facte opened their eye^ I 
To cap the climax, a free Demon titration 
lesson actually showed them how easy it 
was to learn. 

The result ? Over 700,000 men and 
women have studied music at home this 



simple, A-B-C way. Now, all over the 

world, enthusiastic mume-lnvers. nre ("n- 
juyilur the thrilling satisfaction of creat- 
ing their own music. They have found 
the hey to goud times, popularity uml 
profit. 

And that's what yea can dp, right now* 
Si imply mail the coupon below', <let the 
proof that you, trio, can learn to play 
your favorite instrument — quickly, easily, 
in spare time at home. Never mind if 
you have no musical knowledge, training- 
or talent. Just read the fascinating il- 
lustrated booklet that answers all your 
question^ — examine the demonstration lee- 
»DD. Beth will be mailed to you without 
the slightest Cost Or obligation^ Teat 
out the Coupon now,', before you turn the 
pace, (Instruments supplied when need- 
ed, cash nr credit,) U, S. School of 
Music, 7l Brunswick Bldg,., New York 
City. Forlti-fA year. Established (18931, 



FREE DEMONSTRATION LESSON AND BOOKLET 



U. S. SCHOOL OF MUSIC 



71 Brunswick Bldg,, New York City 

Without rose or obligation to inn, please send me your fret- fcltunt rated boOklei uml demount ral Ion 
lisisuri 1 am InirnalHl In the instrument Checked (kIdW ; 



FPANO 
VIOLIN 
GUITAR 
ACCQRDIQH 
SAXOT HOME 

CCLL0 

HAWAIIAN 1 GUITAR 



BAHIO 

MAN[][?LtN 

UXULELC 

CORN FT 

THiJhPFT 

HARP 

CLARINET 



TROMBONE 
FLUTE 
PLCC0 LO 
ORGAN 

DRUMS AND TRAPS 
HARMONY AND COMPOSITION 
VOICE CULTURE 



Name. 



nave Yau 
.Thin Inarm.?, ♦„ . 



Addreta 

CJtty . SUM 



When writing ta adueriiaern please moiit-iou. Fopufar MccAftfitCs 
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WHAT OUR PATEHT 
SERVICE DOES 

THE first important step in secur- 
ing a patent is to obtain the services 
of a Registered Patent Attorney. 
The U, K. Patent Office advises that 
you secure the aid of a Registered 
Patent Attorney to prepare your 
application and counsel you. 



THE ANSWER TO YOUR QUESTION 
“HAVE 1 A SALEABLE INVENTION?” 

Some of tlsc most successful commercial inventors — 
men who amaasotl large fortunes — -reaped their re- 



1 

IF YOU ARE THINKING 

OF INVENTION AS A 
CAREER Tbo retire znuy 

pnnplv loday 
who art’ making a good living 

from inventions. If you have 
Inventive originality and the 
ability to recognise human 
needn, you should R(t far in 
the commercial world, If 
you are ronnid firing Inven- 
tion ns a career, write For our 

FREE BOOK at once. 



Tboro ifi probably a bigger 
demand for mm chimin*] in- 
v m lions today than any 

other type. I f your invention 
if* uf u mechanical nature, the 
film Step is to have ri anarch 
made at the U, S. Patent 
Office in ascertain that no 
one Im4 gotten ahead of yon. 
You will find thin FIRST 
STKF fully covered in nur 
FREE li O O K, "Patent 

Guide for the Inventor." 



2 

IF YOU HAVE A ME 
CHANICAL INVENTION 



We have secured patents for in- 
ventors located in every state in 
the Union. Our organization is a 
large and efficient one. Our prac- 
tice is confined entirely to Patents, 
Trade-Marks, and Copyrights. We 
have had years of experience in 
Patent Matters. When you place 
your invention in our hands, we 
are in position to proceed at once 
to secure protection for you. 



wards on simple everyday creations; the kind of 
things that make thousands ask them selves the 
question: "why didn't l think of that myself?" If 
you can beat the other fellow to the little gadgets al- 
ways cropping up that make life more comfortable, 
easier, or exciting, you may succeed &s a successful 
inventor. Are you convinced that you have “boeq&- 
thing?" Then don’t flounder around trying to make 
up your mind to start; ascertain right now if you 
have hit upon an original idea by having us institute 
a Search of the U, S. Patent Office Records to deter- 
mine if your invention has been anticipated, 

IMPORTANCE OF ACTION 



Don't worry about finances. Our 
fees are very reasonable — we can 
arrange convenient terms of pay- 
ment. It is our custom to permit 
clients to pay for our services in 
installments as the application pro- 
gresses in our office. 



The area Lett curce of the Average i Q VcniOr La delay In mak mg practical ™ 
of his i QTcuiHD. The rfayndnatming inventor may have wonderful idea* 
but un Leas fie gc ts a Patent on fiis i nveui ion he is likely to re m a i n , a dreamer 
all hits life. 

Y'our invention of a practical article crin improvi i-n j.t upon n.n oi l one 
should be patented NOW. ! ■ ■■ ri- ■: I- many o: r I., tlmasan ls of applica- 

tions filed iu the U, S. Patent Office each year imfor the umc or alnuml 
Use name invention. In. <>. cw.lhe •• • '■ j : • • i ■ i : . > 1 Mi 

applicant tv filet Sukh times a Lay (if evi'n a £i ■■ lays 3 b filing t he Appli- 
cation means the total 1 osa of t h r- pn <•. r-n t . 1 1 'S E f£f 1 TIM I 



CLARENCE A.OBRIEN & HYMAN BERMAN 



7 fl-C ADAMS BUILDING, WASHINGTON, D. C. 
Registertd Patent Attorneyi before If. 5 . Patent Office 




TTfton writing to nififlrtiwrs please mention Popular Mechanic* 
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CLARENCE A. O'BRIEN 






OFFICES IN 
THE HEART 
OF THE NATIONS 
CAPITAL 

I^K'iiU'd ici Washington., 

1>. C.„ within ft few ffkwks 
or the V. h., patent omev. 
we lire nine to give you i fil- 
med iato a4vlpe jrtrirl accur- 
ate. authentic informa- 
tion nn all mal [era con- 
cern ini-: Palontfl :incl 

Trade- M n f . pure it-u- 
Early if it ms aecemtry 
Id examlnp the reconf 
Lit U. S r i'sileut 11 fflw, 



Go through the 10c stores 
and. see the millions of arti- 
cles offered fur *tt]e. The m n- 
jority of theso nimfilt Kud- 
gets, are patented. hiuuil- 
factored in big Quantities at 
a aubatantird profit. If you, 
have a novelty invention, 
gel informal Lon DR direct 
steps necessary to obtain 
Patent. Send for our FREE 

BOOK. 



|J Have you 
an inven- 
tion that makes home lilt 
easier and more attractive or 
serves a general purpose of 
u til tty ? So me of t lie M n t pleat 
inventions have found n 
quick market and earned 
i mineiLuil r< incomes for the 
inventor. Learn all about 
the poHwibtlilies of General 
Utility inventions. Write to- 
day for our FREE ROOK, 



INVENT 1 0 



FREE RECORD OF 



INVENTION FORM 



3 4 

IF YOU HAYEANOV- IF YOU HAYE A 
ELTY INVENTION GENERAL UTILITY 



TELLS HOW 



There are certain definite fiicta the 
inventor must know to Patent and 
market his- invention. Our FREE 
BOOK gave;* complete information: How Patent Application is 

made, what kmd of drawings and sketches arc tieressfiry, what 
papers must be filled out, the value of action in applying for patent, 
how the patent laws protect you, why it is necessary to secure pat- 
ent to protect your invention, etc. Don't be discoursed or dis- 
hoarteued about the future until you pet our F REE BOOK and 
learn how other inventors succeeded despite lack of funds, re- 
motenws from market, lack of mechanical skill, education, and 
other handicaps. Send coupon for this FREE BOOK today 1 



FREE BOOK 



Tills FREE Record of In- 
vention Form enables you to 
make in convenient form ft 
"ketch of yi>ur invention 
and have it witnessed inn 
hi nnnt- r of Value la you 
should the OdCuitoLL far 
evidence antic. MAIL 
THE COUPON TO- 
HAY and obtain our ' 

FREE BOOK and 

Record of Inven- 
tion Form, 

h - 







& HYMAN BERMAN 



70-C ADAMS BUILDING 



WASHINGTON.D.C. 

REGISTERED PATENT ATTORNEYS 

isk ruptjt xj-s, jfvi ffuswr orfrci* 



Fleasp wend me at once your Big FREE ^S-Pugc Book, ''Patent • 
Guide for tlic Inventor" and your Specially Prepared “Record of . 
Invention" 1 form. Tbui request doca not obligate me, ' 



NAME, * .,. 

ADDRESS. 

(Please write or print plainly) 



I 

I 

I 

I 



IFhen writing fo adi'crffacrs please uiewtiGrt .Afecfctfttie.tr 
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M p Booklet Free Highest References 

AA I 111 I Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bank-Recommended Attorneys* published by Rand-McNaily & Co,, Chicago, Ilk; 

The Baggott fit Ryall Directory of Guaranteed Attorney*, published by Lean I Directory Corpora tton. 

Boston, Mum.; American Lawyer* Annual, Cleveland, Ohio; Bunkers Service Legal Directory, published 
by Bankers Service Co., Boston, Maas,; Byre's Law List* 9 Park Place, New York City; Snow-Church 
Directory Co, Lawyer* List* publEshed in New York City, and the Central Guarantee Co., Bankers 
and Lawyers Directories, 630 Fifth Avenue, New York City, 

WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER WAOTlINlj ( UNf Urn %rm 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK*— ► 




HOW TO OBTAIN A PATENT 

Writt*H by , Former MtinHrrof thn Rmmin- 
Imi t"app« J! 922 -™-! ’ cf tin? L*.S. Patent CJfircie. 

If you want t,'i prolil hjf yOLlt iiiM, J'ou itiwuld 

tike Step* In Rjifitv tut 1 m U. 5. Patent at 
euice. Y*uf firil ■< (n thi« Fro* 6*dc. Thia 

inlsmtlnr ilLuit rated bmik ccntiin valuibl* mlii rmi« 
lirn s-cni shnuld have. It lelli you fully knw obtain a 
niton! on your idea In thi cj^ickc 1 *! way. With tibia FtEt 
nook you will ilia roctiv* n “Itrcard of 6n v m r Icin' 1 form *t1 
which you can Ulih record your I dr*. Pcnonal Arid Cori j 
tid*Fil9al S*r*i-c^s i our *-»■* wi!] In, tirrMjnall)? handled, 
only by a pat frt_A ttnmay who U tlhi n. Former 

Member O'f the Examinin'? torjjB of the U, Pltml Office. 
AU (QmiTmniEAtiQns cnnftdenlinl. 

MAIL mm TQSAt Tn Fttt WH*1 600* IT ri UEMflfl V MWmOi Fma. 



CARL MILLER 

REGISTERED patent attorney 

FORMER MEMBER EXAMINING CORPS 0. S. PATENT OFFICE 



3163 Waafworth Sid;,, D»pL 18A + New York City 
MILLER BUILPINC, Dept. ISA. WASHINGTON, D. C. 

Pint* ueivtf ini Mil FPti Book, '"Mo* t« DMi* a Paianl," sag 
u n«c*ri mf fimwUMi Taf-m. 



NAME. 



ADDRESS. 



BENJAMIN AIR PISTOLS 

nwtrlul - AdiiitiU-EfAntiHltAl 




td Lu Sta>>ta «.*nt IriB F OtOB Aimilltllttl liHim* 

Vah»clty— <fll, ITTnr»AnJ HB 'Fim-TbYIFI M nj| S’ mull 

OAln-n-thl fDfr Cmwlrtt AkPHIil 

for snootin', 8® «n Mn *n*rh*t-&la|fa Mwt w.»Mi 
K.iJt .Irtiiri IlninmM Fir*- M-i.t L riflin'- 
1 1 -l,,Lnr 12.00, t’HU IT ujiJ s: .Hlrt, ifcet Air nil 
Stmt 3! H tlr H)d| M.Gtt-?* PIkiI B D _ FUys**!** Ait Riili I 

B| I l*f llhlcl Vs Ih'rFlk* TO 1 ! kllTod S=:de f(YT 10 :1 -MM DM. 

FULL DETAILS — V ANtitTS — FffCC — WH ITC TODAV 
iltijimlH Air fl III* Ca., 84S jMirjcn Si.. It. L*uli. M«. 

STOP Your Rupture 

Why suffer with that rapture 7 Lc&rti ■ ■ ■ ■ ■ 

about my Appliance to reducible nip- Ul APPIAA I 
tore. Automatic air cushion asaiets Na- IfVflll ■ MUW 1 
turc to close the open inn— tiaa relieved ■ V A# I B IwVt 
IhGossnds -of men, Women and thiidrtii. 

No obrieslouB stwrtags or hard pads. No waives or plasters, Sent ** 
trial to prove it. Beware or Imitations, Never eoid in stores. 
Write today for confidential Information sent free in plain envelope. 

Brook* Company, LL1-K ’State Street Martha 11, Michigan 



PATENTS— TRADE MARKS 

-All inventions submitted held rgnHihuUiiil and 
yivon personal ftttcml ion by meiubcr .1 of the lirm, 
Form, “Eritienre of Cflneepfion 1 ™ ouj tTOfrriCtfcma, 
r, UiiV}to EatahHih Yqvt Itighta'’ — FREE I 

LANCASTER, ALLWINE & ROMMEL 

Patent Lav Office* 

412 Gnweu Bldg, Wnhtnctim, t>* C. 



New Ideas now Salable 



Before Patenting 



A y :v 



Practical, useful Inventions fnay iuoW be wifely RUTTht UHl 
wltnout, FJilentlrtu fi'tpeiw», Write rw prftiif that we RPH> 
c-essfuily veil tnotti pateoted &na un[Kitenmd laventions. 

Chartered Institute of American Inventors 

Dept. 4, Barrister Building, Wmhingtan, D, C> 

GEARS 

In Slock— I munedute Delivery 

tf*s.rr. npr*(t T*rLur*rj, riiTvhrlcrta, thrucL bpiir- 
itiCs, Sloilble c^UpJ i u £ . h. iJUUvyof, th 1 . A rain. 
[rieU Jiri»’ k Okrrird la OUf Cbitnvu Btu*k, Can 
sd Nn qunte on |ntn of iiiijr kind. 8eu>J w 

your blueprint* iuid iuciitl ries. 

Writ* for Catalog No. 19 

CHICAGO GEAR WORKS 




Id-rrS W. J«ehum BUit. 



CNicaco. ILL, 



ALBERT £< DIETERICH 
THEODORE H. R UTLEY 

REGISTERED PATENT LAWYERS 
313 B CdWado Bldg. ^ ISIIINGTON, l>* C. 

FLASH ! FLASH! FLASH ! 



REAP INVEST JUtt PINTAMCR MAOAE]XK. Vwr cut. ■ral-rrtal 

lhd pfAianlrw t** p*Jr uq t&mpl wT lUit ropr. J^m >4uT pV culuiu yui A ad 



1KI 

rub 



prspx 

ilinf L h w p-d-i nrt«flrn«>S- 

invention 

8&-G Wall Stint 



& FINANCE 



magazine 

flew York. «- Y, 



INVENTORS 



who derive largest 
profit* kiifjw and heed 
eertsin simple but vital 
facte before applying for patent?, thir book, Patent-Senee, 
^ivea thuBB fact*: flCcit free. Trade M a r ka — Copv rieh tn . 
LACEY & UCET, E>|. 18S9. 63i f Sl, N. V, Depl. a WASHINGTON, D.C 

In answering advertisements always write name 
and full address clearly* 




DetaFB Wt; dituEffrous m<i may be very 
My pcmoQ^l F-crvir-t *£ViuxnS 
prumpt action, ttrict enundenef 1 . and a 
minimum gf eypenge, I ainietsi That you 
eeiin me a roociol ur tirawlni;, or sketch 
sttti dweripdoil Of your Su vent Job, atid 
W.M. I will make a Bcarcli uuU report 



promptly as to its piteotabtllty and seod 
you a copy of my 72-pafie booklet, Or, l f 
you prefer to reiui my bqoklEt llrtt, mail 
tbe at’tsuhed roupou nt once, 1 will jiiso 
send my “'Record nt Inventlea" fortu. 
fOver 38 yeans eipcrleucd oa a Registered 
Patent Atioroeyj 



L, F- Randolph, ^i?hinln^n , ScS' ’ 

FIm seed me at coco, free of etparse, your 72. 
page booklet and “ Record of Invention" form* 



1 



nPEnSOIML COflflDEnTlPL pnTEIlT service- 



Name, 



Addmteii , 
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PRACTICAL 


ENGINEERING KN | 


ONE YEAR 


(Jhog^ 1 Air C 1 ^ j n* lifinninir it lu— 
i rigetji t] im ■ Radio-Tul^vi^io u; 



^ J I L £ v 4 Jl L. j Oil r AV & U IV - H’-t L :: ITJ I L , 

Electric Are WeldidJ? or ComnnciTial Electrical EuemetTiog and 
be preocirod for a vice in the." industrial world, 

ELECTRICAL ENGINEERING IN I ADDITIONAL YEARS 




B. S. Degne 



By our siwelal system you may EARN WHILE 
YOU LEA ItN . I ree em ploymem, str v I ra . H Lud eii t 
loans. Flo nee m for 34 yeana. Write for IflUblfAIttl 
catalog — mention course dEsiiroiI. 

^wMI LWAUKCE^ 

gCHfl&L «f ENGINEERING 

t92fl>R North Broadway mill wauk#a, Wli. 





AND MAWt Bid MIJNCV — AT HOME D V MAIL! 

M jniUBA ™ y up to 4£tKJ.-l» :l rr rarfei»4l . On III till* 
HEW F-'ICLP inn Eb yBiu 1 im-m I,..,-,’ Tif-r 50 InH^n-n — ■ 
]™ Ulupifnlxm iHiiu-rt- HlyiwBfDu bn.w, f«*E CAR. 
Icon karhETS ihcludfd 
AUtw... , . , 

Stml tor hl5C Mall*. *— 
rRCE diiwinj Ht wJth [<unfc 

MOON GAG-CARTOON SCHOOL 
Paramount Bldg- Dipt A -5, Fall Cimh T Wl». 



] lahk WATCHMAhllNG is? ENGRAVING 



BY OUft PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Kom etudenta *urud in a nr? email way — p«» 
doioi t*nr 130.000 * 7BU. Another in W ieoGiwrn , nm; flO.OUJ 1 
tb>' fint year- 13ar or nijht dun. Cell or wriii lor BOOK. 

Chicago School of Watc Fi making, CtpF yMI . (51 I. Clirk SL, CHIUHL 





Minstrels 



Unique Rrsc Parte for ccaplete 
Mluiw with eu«l*l Wnfrft and 

I sbiinjsei. Mak-e-up. Ciltlit Frit. 

It S. Deniscir & Co. SOJ N, Wihaih, Dopl. If, Chicap 





Ml 11 Ml i tie:.! ![<■ Ad#«K ndnuitjif cn 

■>i :.r...l ii Niiji ■ ihiwHti ftiLtur. EuM^bij-hcd 

. !■ ,r ■ M -urE .i mi ■ 131 - 11 , i I . rx ;n*r L I ix. p* L t- 1 1 ix l 1 . 1 F =■ . ClftKi 

I ■:,:■■ ' ■ .1 ' V ' • 1 I i • K:i Pft Mh-.ii . nrtsl I mi.i lit 

| whHLp imritin^. J**n,d Mir FKf-K Kx£ ih Tlinwl HtSwhJ 

t ii lht»M N:- JS, lEunir ftluiJv an if Htmdnil IfeUtWn- 



1- L. ADCOX Trade SCHOOL 



Omen 




I#\A ANO N SUPPLY C 

Dmrjilnt— MiJiiu7 h S|roirTG™jt|i, Fifcsrmi, 
Ctmhci, Sti-ora, ere Send |0f! tnr rvrw cj.[<- 
lojE, NJ he tolrtfUcd on lirrc order. 

A td N Supply Co., (7T) Later Si.. SidfarmHj, Vi 





MiRFonntrv:iNFomvATiON 



BEDFORD 




1117 Bedford Ave., Dept PM-5B 
Brot'jkJyrt* New York City, N. Y 

□ I>ie.se! Engine® 

D Diesel Engineering □ Oil Burner 

□ Aviation Mechanic □ Welding 

□ Aexnnnijtiml fin gingering 

□ Auto MeclianicU Talking Picture® 

□ Refrigeration □ Machine Shop 

□ Radio and Television Mechanic 
O Air Condi linn mg U Sign Painting 

□ Archi teci urah M echa n i,ca l Drafti n g 

□ Electrical □ Window Display 

□ Armature Winding 



TRADE 

SCHOOL 



Name + , . 

Address 




c. a. snow & co 

Rtghttred Patent Aliartitys Since 1^75 



1 00(1 Srmti f lui LN riu. ft ^IllrLlim, I*, f!, 

Srnil m* y<iur jfmt hamlhoofia for 

in rritUin hy ri ruill mdil. .Vo PH m? 

fUiri* 

nA ME ........ 

ADDAEU 

CITY STATE 



Find Out X ow It Your 
Invention In PMentnNe 
It is not nfrCuSliry tm AH 

expenlLve mods] or Tinl s-h e-d draw- 
ings. A description ftnd sMtch 
is ill tot weed: to help you, Thl 
important thing |i lo pel ftarlcd 
NOW. just AS qutakly ei n d At 
edeutmkally as pnssiblc. But 
FIRST, send for our fra* Patent 
and Sell Eng Guide). Know whert 
ytu ttnnd NOW in regard U> 
Ratfliit Pr-Dtecl |nn- 
Out Free Himkn Trll You 
Whnl Kvery Imrntor 
Wunlft lo ICklOiV 

They tall you why delny oan prt- 
vent yau f rnm Becuring Patent 
PraiHjetlain, Haw to tumid sottly 
■mistakes. How to g«t your In van - 
tlan Mlohlt as quickly as possi- 
ble, Whins bo sell it In, How 
patent lows protect you Whit a 
Patent cost?. What kind at Pat- 
ents are pranted. The importance 
if *ecr«y In Patent matter*. Now 
& (killed Patent Attorney Con se- 
cure you better Patent Protect Eon. 
The difference between A goad 
patent and A Worthless ora. 

C„ A* SiiawY ll^ Yoara of 
ElspArlracr Cttn Tie of 
Ben! Value to You 
We have served Inventor) In 
every state In tho Union , , . 
In every field At Invention, In 
fact, wb have secured Patents 
for Inventors In every c|yhjj;ed 
n Ful 1 1 > 11 In the world. To help la- 
ve ntorj get Started without de- 
lay, we Alter a CcnvenFeat Dfj- 
fETTFTED PAYMENT PLAN, fly 
thl* plan, til# cost of yuur patent 
D spread over several months. 

Your l*nf i*ut A|i]i]!cntloii 
Periiiiiiiilly Frppnreil 
By 11 IE S, he^lHtered 
Pilfrnt Alttinw'j 
Every member ol our firm 1 1 a. 
U. S. eelfstered patent Attorney. 
Therefore, your patent applica- 
tion will bo carefully prepared 
IN STRICT CONFIDENCE by m 
skilled special! tt, A special 1st 
who will secure for you the bread - 
A(t possible patent prelection, be- 
cause, as a. member Cl Our Arm, fin 
has a personal pride In your patent. 
Solid fur TJlt'we FltEK 
Pnteut GultltN Ttxlny 



tcrtfjjij /iJrnjfn msutton Popular ftlrchrmicft 
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Do you like RADIO ? 
Does the future of 



TELEVISIOH 




Interest You f 



Send for your FREE COPY 
of this book of FACTS 

Full of Instructive Information on 
Employment Opportunities end 
Req u i rente n ts 

Vein men whn rare idnrereLy ricnldlLonfl In imakc Food in radio anil 
iAduairitft Will wani Ji ™||J ijf ll'i'Lis new bi/tik ahOUl employ- 
i ivb.'Eki * n ■ t '■ E ( Tl u r i I L i oj 7 - rarnJ miulnnn^LLtiCd WrLltcn In [dalrii umle-rs-la ikE- 
iiijJt? I :l> : uzi |( <■ wiEli nn njuiLrvro-rnlloijfi jlihI ur> Jiir iiii-j.it-. Lit I k 

m?w hook jiiven you fracL* >'lmj want to know nTrfHJt thb*rfi» prpTblpE.iE,* 
[taJo*. illuRMiiDM. Major Rubjecu J Ew.-l.Eii le TrlrtHlflii Theory 

anil Consinictlon, Pick-up SyDteirtflp Am|>liAern t TramhcrtlLtef'. l-tereiv- 
‘'■r*. CaltiDctc Tulica, Sauntl-Hcermll n-y on (Ijri\, I .and »:[ i‘,nbiera, Talking 
(■iLlure Projection mul Jiadlu Comimtnii'Ulion. 

NAT. ION Al SCHOOLS Ifl Oldest Lrt** i IliFl! [U I 50 E 1 111 Uie Wdt. 

an 3 '.><• . OctUpki eLk own iu™J (*nt Ititvt-lUiiT bill JEhilJS, 
CTLC1 U (Lively devoted Co lT:iiri'.r," nmljllinu* men. Latent. E'Epii-rmcnl. 
SvlwU', L,. eJt.[rt?E-imeed *1 ad nr on Eflnpv n; .uv| ] nfl I roc Ed™, Matty Kia» 
■ten ED car earn roam and lAHel While lecri'ldfr. Nktl^sDl nr* 

HNiCll ralltOEkd lane frtiEn any gbuinL in the Untied States. 

NATIONAL SCHOOLS 



Los Angeles 





Mandolin 
Guitar or 
\ Drums 



fJuu'T, buy 

C u 1 t n r w'\\ 
Mandottp, 

] i pleiJ u r EIch'ItEit 

GuJtir^ WjSs 

](Hi, or Urutnr, Wti 

until yo3j havs X*; 

seen luart tric'd 
rhr fturiiperiiujii 
M :■. y- l ii.’li t i ll;j |^HE 

iLPLihhl Majti - fur 
your Mousy V 

Woaiferful, univp- 

py, iiewerfill. [ilraF- w 

[nit tone, if u erjioii in 
price £Ve>Lc 5 11 Ii ejt^y [ipty- 
mimla alii S d »y fi &w tr| a j 
by all lesiilnii mueta -tleiU' 
era. 

Cut tkli A4v. Out“ 
Gbcd for SI. DO Credit 

Scud for free cntaltiiu 
Mention I n t t r u m e u 1 
wanted. 



Ctnc Krupa iForlffl 
Or tah tt Swine 
L S> rta m m t‘ r U$r * 
jjL Hiingeftn/td Prumt 
HLr , 'ii;> l i ih rid y 
Hi meo'S tfrAeifru. 



SlingerUnd Musical Instrument Mfg. Co, 

1325 Belden Ave 1# Chicago, Illinois 



Bnimain for all ocalsIihis. Send *1 .00 tor ijiHcrt 
]'rtHl«clnff Program nr 2:i TrtcJi ijrawihm with lu* 
a t rudkiua. ( 'afaJojs u f i tialk TnJlt jj&ppUcg lOs, 

BALDA ART SLR VICE, Dcpt.K. OshkusKVklu. 




YourFeet 

Th oiiaiifada get relief from pain* 
ful fen *ad welle fiTtaljr with 
ARCIl 
SUP MATS 
Write 



iHEEFNER 



aid nature In itrcngthtniDS weak 



HE ETHER 1HCH IHFKnT CO. ,..EU Lull 8Wc Sitim. Ti. 




PLEASURE or PROFIT 

Frepare fur profitable bUElneasor lasclujUlnjr 
holhhy r at home under Kukki^o ol aualioad 



pan be I,,™ Hi. rtn l ter Ttr* thMili S^-t 1 'thpix'^anatJci In 
Mbde'rn I tetaKTUphy^, rwrtJiejIJjr^aiHii rwqiiiT'-nnbnrU.^ 

■■ me fn c an school or nJoioatA^iy " 

JGOt. RtlrWi.in Avmuc Dtp^ lltl ChlClfO, IIHnolS 

Eamri boofcleU "OmortiJn .: ., ■, in Hodtm FHoUvmitir 1 1 . /nil partiCdltfU md 

fiH|LaLr4 ( nM!Qla. 



JWnnw — 

Addrtr i 



Ciiy 



TTftrn UTtfinaj to afto^rftserff p^flac fflenfion Popular Mechanics 
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GEE what a 

Didn’t it take 
time to get those muscles? 



No SIR! - ATLAS 
Makes Muscles Gro 
iLike Magic/ r p 



SHowt; 



Will You Give Me 
7 Oays to PROVE I Can 
Make YOU a New Man H 



What a 
difference 



5 inches 
of new 
Muscle 



“Stsrtftd n 
W PC k )!|Hj 
pvt 3*'* 
1 n , on 

a net 31/1 ln< 



” After ONE WfC.K my 

nrm* mc.i-w4.-ii 11 x in.. 
chc-i.i 3L'a in,, fcrt-.iriFV 
T l in,, #no 1 h.Tvc gitAci 



For quick results 
I recommend 
S-x JL CHARLES 

atlas 



Here’s what ATLAS 
) did for ME/ . 



CHARLES 

ATLAS 

A riTi ■ 11 L plniii> ut 

1 ‘hntli'S A? t a *, 

twl l-L- i r| 1 i |Tp ilTM| 

1 1 1 hr 1 f the ElU-e. 
"Tl!i- IViirlcri Mmi 
P-.mTi.ti I s' U«vfior»d 
My ci.” 

Tliii is NOT P 
Rluri Lo picture fiut n 
AlRii'lc Y-nlE.rKvllient 
marie frftrtl an op 
rtii-iflrv Miiatl 
jclvit. NO muscltsi 
"i-Blntcd r>T] 1 ' dr re- 
t-n 11 !■ r<i Lit any 

M r A ' , T h > « i* 
rMric! \tlaa np 
lixflHi today I 



| "Am sending snnpiliot ol won- 
■d^-rlvl p.r4pr>-if~ Cr-rtpirify r*"S- 
prnmerld you for 4uitt re- 
\ 41 . 11 s!"— W. <J., H, J, 



GAINED 

29 

POUNO&C 



"Tour fwethed ijiv?s 

i-Ti nij , imCDth mm- 
vfc- When i startl'd. 
Vvi-i-ghcd only 141. 
Now Vk-cigh 170," 



John Jacobi 

BEFORE 



John Jacobs 

AFTER 



7-Day TRIAL OFFER 



T could flit thin whole mSjt&zine with enthti- 
nia^tip reports from OTHERS, But wliat you 
to know i $ — "What can CharLosi At la* 
dp for ME?" 

Find out — at my rmkt JU^bt in firet 7 riiy.=i 
I'll start to PROVE I run turn YOU into tv 
iDtin of might nnd rmisrle. And it will be the 
kind of PROOF you and anyone eUe) tim 
SEE. FEEL, MEASURE with a, tapof 
My F HUB DOQK tvtlf etmuL my ainaaine 7 -DaV TUfAL OFFER — an 
offer no Oltmf instructor haa ever OAUKll nuht-l if YOU went smaaliinE 
alrength, biis muscle** Elcnine twaUh — I J ll show you results QUICK? 



SUriln? Silver Cuji r “ASAsni! ' 
fiefng Given Away 

ThLs nlaiblo cun. nr f ■ jJaf-tA; ; 
floliu -'.tcrUnj: Oliver, rC JiV 
^ t «. » rf £ about J -i 1 - 

L-.chM him un a 
hi Ark tnahtipany tutse. 

[ mil awum It. wijjrtvtd, lo nvy pupil 

wKn mph-c-c ttu? 1 -mfct liiutraviiniivil In 111 a 
rto-Vdiopmont within the nest 
ran ei Eh a. 



CHARLES ATLAS, Dept. 81 

US East nrd Street, Him York, N. V. 

I want proof that DYNAMIC TENSION will snake a 
new man of me — give mo a healthy, liUskl r tKJwSy and hie 
muscle ijcn?Ii>pnjfrit,. Sriiri me pour free hook. Everl-titFnS 
Health and Strength.” 



I myself was Mice a ST-pound w-eakline— sickly, lulf.aliw. Then I dis- 
covered "Dynamic TvniLwi." And I twice w Art— against alt rtuneri- — 
llile. “The Worlii s Most Perfectly Ucvelepcd Man” I 
1 ham rifl uwt for apparatus, "‘Ujri&oiic TcnBion - ' ALONE (rfflhl Sn 
your own- heme | will atari nctv lncheq of mas air e power puahins out jTMif 
cheat — tin 1 3 1 ] up your JhOUldr rK to champ Lan huakinciB“pUt regular moun- 
taini of ijLi.isclo on J'our bleeps — free you of constipation, pimples — make 
tbcisfc moniacli mopclea pf yours hard rldxea ! 

.Make me E tt ! <J:mjbla a posLapo s-tamp. Snnd caupait for tny 

FRE? LI Lit) K AT ONCE! Address me personally : Charles Atlas, Dept. Bl, 
I i 5 East IJrd Street. New York. N. Y. 



(Pbeas-n print or write plainly ) 



AdJrepa 



Stale 



LET ME START SHOWING YOU RISULT5 LIKE THESE 



When writing tQ advertiser* please mention- Popvlvr Mechanir.it 
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START 

$1260 to $2100 YEAR 

MANY 1938 

APPOINTMENTS EXPECTED 

Railway Postal CleHt* 

Railway Clerks gnt $1,000 tht first year tabuIat, being 

paid on toe first, and fifteenth of each month, ($70.17 tarli pay 
day,) Their pay in auton iati rally increased yearly to S£,I30. 
Advanee InftjJ lie bad to Chief Cierk at $2,700 a year. >’ $1 1 2..W 
each pay day, 1 ) 



3 Days On — 3 Days Off — Full Pay 

Railway Postal Clerks on long runs usually work 3 days and 
have 3 days off duty or in the name proportion. Dun 0(5 this 
Off doty their pay continues just &S though they WHfe working. 
They travel, nn a pass when on business. When they grow old. 
they UTo retired with a pension. 

City Mall Carriers, Post Office Clerks 

Clerks and Curriers new (TCt IT 700 the fired year on retfiilar 
and automatically inertias? 81 00 a year tu $2,100 and S2 r 3£Xl, 

Customs Inspector 

Salary $ 2,100 to start. Men £3 le 
45 . Work cunnected with examining 
baggage and merchandise entering 
the country from foreign parts 
covering boats , trains, reads, auto- 
mobiles, etc. 

Many Other Position* 

■Ms'Liiy other posit i on a are obtain- 
able. Those wishimK these positions 
should qualify tit qnee. 

Get Free Lift of Positions 

Fi|] etlt the following coupe n. Tear 1 1 off and mall h today— 
now, ar, once. 

Jnveetmsnt may rteult in ynut gctHng 4 hlg-pftld govern- 

TUCtkil JUU. 

FRANKLIN INSTITUTE, D'pt. L-19S, Rechsvttr, N. V, 

mc ' fr» nr charm* (t> ft nm description or 

u. CjovernmeDt Jobs; ( J J> Free copy or Illustrated n£-i>o,ge 
hook, v. h. Government FosKIOHS All id flow U* Get Thain^: 
<3> , - t * uf c - B - Government Jobs; (4) Tell [UK what to do to 
qualify for a U. 3. Government Job, 



TYftmc. 



Address. 

UfSThli Coupon Bftfore You MJ*lay ft. Write or Print Plainly. 



KNOWLEDGE 
THAT HAS 
ENDURED WJTH 
THE PYRAMIDS 



FOR THE 
OF LIFE 



\WHENCE came the knowledge that 
built the Pyramids? Where did 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV f Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Toddy if is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind* 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to* 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 

This Sealed Book -• FREE 

Has life brought you that personal satis- 
faction the sense of achievement and 
happiness that you desire? If not, it is 
your duty to yourself to (earn about this 
rational method of applying natural laws 
for the mastery of life. 7© the thoughtful 
person it is obvious that everyone cannot 
be entrusted with an intimate knowledge 
of the mysteries of life, for everyone is not 
capable of properly using it. But if you 
are one of those possessed of a true desire 
to forge ahead and wish to make use of 
the subtle influences of life^ the Rosicrtt* 
dans (not a religious Organization) will 
send you A Sealed Book of explanation 
without obligation* This Sealed Book tells 
how you, in the privacy of your own home, 
without interference with your personal 
affairs or manner of Jiving, tnay 
receive these secret teachings. Not 
weird or strange practices, but a 
rational application of the basic 
laws of life. Obtain your com- 
plimentary Copy by addressing 
your inquiry to Scribe E.Z,G 

The ROSICRUCIANS 

< A M O SL C ) 

San Jose, California 



h ken writing ta adt'ertiecra ptrnsc ttienifon Pcptdar jlferhattfe-e 
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Reading the 'want-ads' In (he 
hope of finding just any sort of 
a lob — 



Clamour and romance in Television- Broadcast ing t An action 
scent "on stage" in the Power and Light Building. the homo 
of Midland Television and the hose of Midland s training. 



A Lifetime of Fear O nD A GOOD JOB, MORE MONEY, 

for the FUTURE i UK A BRILLIANT FUTURE in— 



TELEVISION 

YOU CAN BE ONE OF THE VERY FIRST TO BROADCASTING*— 
BE TRAINED ON “ULTRA-MODERN,” 441- _ „ 

LINE ELECTRONIC TELEVISION EQUIPMENT AIRLINE OPERATING 

Sound advice* Baaed on ironclad facte! If that’s what SHIP OPERATING 

you want, read on. But if you're looking for the easy, "gambling way.** of ^ - — - _ _ _ __ _ 

winning nucce-sa, yon might ew well stop reading right now. Olf 1 C E RxH D K 

This very minute you * re confronted with opportunities of 

such EUftgni tude that you may bo inclined to doubt their existence,,. Yet yoa * " * " wa3 ^ ou . Pointed 

know bow Radio sky rocke ted in to A giant i nduatry almost uve might. You know OUt^ the vast possibilities of a 

that many young men have won* and are continuing to win, eucce^g in Radio I _ J radio carter to me, It wbh Mid- 

- B ECAUSE T H EY TR A I N E D TH EMS ELV ES FO H SUCCESS . . , And now * * ^ 3 and th at made it puw ibl* 1 1 

W® all know r that TELEVISION will be another world-wide industry, rich in '** J Or-rtw Middleton. employed Ay Ear £ 

rewards for those who are prepared . ..WILL YOU US HE A t>Y?. , .Yea— if /. Goeize, itu., jbAoUsoU rfai- 

you take Immediate advantage of the outstanding features of Midland training I triAutors RCA-Victor products* 

Midland is the ONLY independent school offering complete, ultra-modern *> Thank you for obtaining 

training on 441-lino RCA electronic television receiving nnd transmitting * ' * nmitfon Fwrn ihmrtrk 
equipment. And tha t ia the type of equipment that ia bringing commercial th^Ll . tZ 

tolcvi*!™ closer *very .Joy. Already Wfccted to a point comparahlo to rtiidy with MWtond I 

motion pictures* electronic Hcsunlng” ia almost ready to doits part in start- hw7tl™5vwJKfiI} MUPhvaJni ■» ^ 

ing America on another era of prosperity. > fi "* !*P 

„ , , ,, .. .. , . . lor money and time invested. «*■ sf 

To ta ke ad van t*gc of M i d fand s on tatanding framing, you don l have to give Donald Si ' elbo r* rm pio yrd by ~^*w 

up your present job. You complete your preliminary training at fiome-^Hudy- RadialaA radio 'w Pwblic ad- 

ing i n tensely i n terati ng ' colornzOded ’ lemons* conduc t- sai % lJ? City, Mo. 

ing a host of faac mating and instructive experiments. 

With equipment wo provide — and then you cor no to " . . . and I want to tell you 

f Kansas City and our beautiful home in the Power & Light and the whole wide world that 

Building for actual erjJcrtEn.ce, For remember, this is X owe it all to your Encnm parable 

NOT a correspondence course* It is a com bin rd ex ten- traaningand whole-hearted help t" 

. sion-resident training. You atqdy actual operation of T " f: b w . Davis, Radio Operator 

L. radio and television in Ohr resident se bool, in our modem \ ’ Vji/A Tt f'.-f, stationed at 

”■ rV'. .v ' laboratories— under an engineering staff of accomplished, ■ / Amarillo. Texas. 

Ir 4 - - friandly men, with years of practical experienefc 

% If you are Sincere in desiring to enter an industry that * ", * Ji ^ ‘n elf ji ^ « d LvV ^?.? 0 n v u c ^" 

1 offers immediate, substantial canh rewards and a bril- C Operator $ license exams, quail- 

\ Rant future, we invite you to Bend fur JMKJr FREE copy immediate am ploy me nt tra radio + 

\ of "FortuiMM in Foresight, 11 ^ ™ **»• mirvelou* future opportunities in 

t J uat fill out, Clip, and mail IW ^1 M f to levWon. A* a Midland student, every- 

_ the coupon boLow. DO IT L thma wl11 b6 ,n * 0ut f * Mr - 

Midland trslplng In- TODAY AND WE WILL jiff UK 
rludcf ictust expen- nn tup pvct J ll# r mu ' J 

Eiw M t Tdivukh UUiHbttEbl. f r m m M n ■ m mm k 

Camera Ifenl • M il A N VI 

FULf HtAffSPURTAUOH ALLOWANCE TO KANSAS CITY TjMHH L fl |1 1/ 

^^entlemen; Without obligating me, please send me your nev^ - F | F V I S I 0 M I N fs 

■ FREE book on Radio-Television opportunities, ^Fortunes in I . * fcfcml l VI vll^ illVa 

| wt ™' ghu m \^M Power and Light Building 

| st. or r.f, d. \ I06-A West 14th Street, 

j tto, jiFA “ANSA® CITY, MISSOURI 

f l am must ititcrested in □Broadcasting, □ Television, Q Ship n MS Affiliated tut iJi 

Radio Operating □ Airline Radio Operating, □Police Radio, |£\^B Columbia Network Basic 

■ (Mail in envelope or paste on postcard) I LOHimnitt i eiworit Basic 

| pt tt — rr I Bnwdcitit Station KMBG 

WiTjctt writing to udoertioerg please mew t ion Popular Mechanics 
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THE ONLY MAN 




WHO COULD TALK TO 
THE SUPERINTENDENT 

w Sook after I began studying/* a student wrote to 
us the other ilav, “we had a change in management 
at our plant, I certainly was glad then that I had 
decided to study in my spare time. For, thanks to 
rny L C. S- Course, I was the only man in the organ* 
ization who could talk to the Superintendent in his 
own language. As a result, 1 was promoted over 
men who had been here many years longer than I. 1 ' 

That’s a true story of what just tme T. C, S. student has 
dmw. This h prrjvcrl liy letters from satisfied students felting 
nf promotions and increases in salary due directly to spare-tome 
study. 

One hour a day, spent with the I, C* S. in the Wet of your 
own home, will help prepare you for success in the work yoy 
like best. Fej. it util/ Put it up to us to prove it. 



NTEKWATIOWAL CORRESPONDENCE SCHOOLS 



AND 



Uox 56V(*H, Scranton, Iknni. 

VYUliout til>i | ration, cicada semi full partlculara about the subject 
I'eruro R'lilctt I have mirteO X; 

TECHNICAL 

Q 

□ Architutuial 
D HiijMiuK LnLirruLClnc 
LJ t 'ftn Lenct-u r anrJ UuiLder 

□ Structural Drafianuill 
Q ^Iructural ECnjtiner'C 
U I* I lx' [ ru'a l KdEinoer 
U Kleelri* LigbLiiif 
"" W oldin*. FCJ.«trtc an-l Cue 

lltiflisi Uhnp filuciirinM 

□ Triiiaf^ph Fiutiuser 

□ i^ltpEuinii Wurk 

□ !■-?«; ri ic nf t. n^in^er 

□ M^Emnic*l l-l-raf tfl-i iju u 



El 



tJ Mae I linint 
C! Pal iern.ni.iter 

□ Foundry IVnriipn 

□ Sh-M>t M*tnl Worker 

Q }3aUprm*.kfT 

□ llAnt liatumit o( Meintit 

□ MaAANC-iui-ns of In v ns I ion* 

BUSINESS 



INDUSTRIAL COURSES 

□ iJ’U-JHC-l FuililHHf 

Cl Atw tjdfl f -tic. -D Auto Mkjipw 

n Plumbing □ Heat me 

O Air CoiuJ Ltlonina □ Mrutrition 

O 'HiitjnwT 

O -HE^axii t-leeArin Eniiuwr 
Q Marin® KuRinf-w 

□ f’ivtl Fug] iimr LJ If ighwaLy F. ng i near 
C itricEitn Plifiwirr 
P MiMe" and liuililLciic Foramen 

□ t-urve-j/inc a, lid Marking 

P Radio tJ It. IL Iw(M«inioii*CT □ Air Urak-r# 

□ R. R. Sectinn Foraroan 

□ It. R. SiruilLunn 



I~1 PiLarriur.-. 



□ BiuintM Mi. ri*jfemrji| 

□ EniJuAtrial Manage u.i-cit 

□ J riillic XtanMeecniiut 

□ C.P. AeoOiJ n.ljmea' 

L 31 1 K.k H-i-j.iirif: 

D . 1 'V*.l-*t^rtn,L TV-drk 

□ Ooat Aeronruuint 



□ 'ten! Junker □ (Ihicu.iiilt'y 

□ Min-iBi* 

□ Navigation 

□ Cotton AtaniiEqetuirili.K 

□ tVoafen ^Itnufiriiniiii 
O AirifijHilff P Fruit OrDKinr 
D P-GUlLty Farmlrjg 

TRAINING COURSES 



0 l^clt+ririi Show Car rig □ Hip; net 

□ fil«nogrnuhy arid. Typing 

□ Civil Scrvir* p Mail C-arncr 

□ ItaiJwfty Mail Clarli 

G Grade RcIliciJ Kuhjrelg 
E? Iliglt H-cliuol Rubjeelc 
D ( inllige lYnparMery 



□ -S-jiI E sUkanahiEi n AfIVicTthsj.Be Q FJitil Tear CoUiriEQ Subjacbi 
n Service fj-tnlkifi .HaJen ne.nildp) 



U Uuwiorw Lorr^ipcmJence 

DOMESTIC 

□ l^rafoeakinal T>r«*n i«k j ug 

arid D-ra ign Lug 

I ! liriruc fOreAMEiiiLking 

□ A-d vanned Dregs milk trig 



□ illiin-rni-t uiff 

□ C*rk*>riiuc 

science cduf:sf& 

□ M LlJ-iTjwF 

U Pood* and Cookery 

P Tea JU*:orL end CalrUf-Tre 

Ma uim'jULCDl , t. L iiLi-njig 



P 'hpn n n<l i 

□ Fran ft 



A tf.f rent . ...... ........... . 

City .. 









— -™ 


FTifki-ir* Prmitton 











// >fiii riridf i > r r'rjiwdo, ^ni fftin fnnjj.fti (At- Hit rr national 
Porrfl^pflAtTerten ,Sc'frGLifa Gir^ieiJEuu, TimJled, JJemireaC Gdimcfu 

Whfft writing ?t ten I ton Popular Mechanics 




Give Helpful Books for Xmas/ 

TTTT 



•ELECTRICITY 

AC Jrttf i&rt*ffy 

lOtr PfiiccJ a 



LATEST tielislrit Fnjr^nrtilkin bT : .[lunjtlLjf 
Lj5'l»II a-.I.JiiiriSn:- SeN popiiltr rIxm book*. 

CnrUl ti*m, rcafiii-tp iUan*ai*| r ’,[ 0 ^ 

* L 'f n 1.1 ii ! # Iv-'l t ^kLixu in AiiiMIrnl 

tl?rr l: ' l l SV^ 11 2*e 

H B -I Jfc.ii .L fiL ■* lib JflLr V IlI« - A rt*» 

M l i'L j S k T It A N m i LL M Kit EX J EH | M 5 ® 7}% 

txpEJtiMfc.vT Til- manual . id* 

|LECI R f t. \ L E \ I “E l 1 1 M E X T M, A IS Tj a L 5Se 
J f 1 1 V G ’i S I' I XCYRIC I S T! E* A I ft hi IT' I |' J 15c 

Si' trZi 1 -d A ] r K a y* 1 lS c 11 V . t 

t-j. M rV ■r'.'h 1 ' "f lortnaltl fli ttg 
f, A k“ f . 1 QG ATlOh , A i? |UK! m.nl n nd All* n .r-nn r, 
Bler[w " 1 ' An.tstH.iiw, &i|-ji;in i.nt ir. 

MTJ h .11 Vmjr ^rwti r.r otiifrfw 4 

Ha B j i > nr Fc '■ K.rv ci i v n i • M k n T f- T ^ Tr .|... r_ej 

s 1 1 rt k T^rvlf rl!?e. f flic 

1.^ '' ^ M ATHEW ATi™. Two »iU.. H.r- 

«jrnrir fo r vv '; i r V , *'« »-« 
vnl.i: ‘TJSSf® : n F-t-KiTRiriTV .n.i HiPIO. !•»* 

^ I'.^r.r jt J.ik.fi**, oil f' 1.,. . , t-Ti QQ 
M-n$ x «4J tifi fmrip^id, erdu , 9i.90 

ELECTRONIC PUB 




Mailed ?qstpaid! 

Pend raplr. ehark «r 
■ Lrafll. tl F . b U IJ k r 

m^ilrrj r“, n, D. 

t’l RF1J2T1 NOW W wnr! 
F«.nf Ter Free Folder 
tfMrrpMns I ,ilfc Hae nf 
L-* [Ti. c-1 Ikinki! 



CO, ( Box 323-K, Lmcnln, Ncbr. 



A rrjlfilnaTKl of bffiprUwe 

kIvob j ■in Bilrlr-d IllL'llMl! 
fmtvfUji.uae* and i>inter op- 

NJ-Uritia. ! Knidui, lui n J leiip« yM m«fe klmn Fan 
tab tin prune yr,„ r XTngL^k ll:j(nuh 
T, ' r ■ ! ln ft wir-i , rrertiirr taT^it*f.a, 

. * ‘ ^Y#! 1 miiL-MT-iHeJ by imipLnkf* ?n iT3.rnoiar 

rnHm,J. purlHllH #jr jinilllMurl.lLtn. it In aA- Irir. "Bi,. V nu 

.ilwtar (piKiil.Li.Rihh la .LA MmidF* * Lh.y M pnava a icuUlUn 

•“ ' ,,l ‘ } '.W Ti.-.r. r* : i iiir r.jdr«« 

n -ama copY ^ mool ^ e «^u e ,»«. *. 



i at ho in; in* yottr sfaub times 

undli-t personal iiii tnijwtad.r,n ijf tb® fmnijud 
cartooiiiit Ni.tRMAX M AffiaB credCaf of 
"1 J.tJS D LTX X D|j,tear3Ji* (Wnry day jn 
bl;T j'dpers. Sucees^ — F^Tf -— , Fti'nl Money 
”■ hJ ! F tic Ydupa when ymi ieum JlJarab*H aasy 
^i m i5ie m n( nod a urid ^mb. Brad ti - run ;uvl nd itc«. : t 
ITl 1 * daEalLa or MARHR'Q Pmntl cAiUjw, ACT TODAY! 

MARSK CARTOON SCHOOL 
Chttasa pally Hews Bldj,, p eci t. |.^ ChlfatO, III. 



AVIATION 



APPRENTICES 

eiG fat coop future 

IF vpi [ARK IN THE! K$T I I J [N WOKK I no V . . I n. 
*£/■* INT.p A li to hi_ v i f a i ■> 1-OaH inN i.s ai u- 
TIOS~WriLT| immalintrl#, enclaiiliig Glimp 

MFCHANfX UNIVERSAL AVIATION ^FBVIC£ CO. 

E Botru^t, Mlicfl. 




StraiFimcmr Sbafiqn 




eratian 



Text- Book for Home Study 

Trtis thrlplrtr. up-lo-thr-mimiEo. prHtial 
bank will leach ynu riuickly how !□ M-FVicrr 
nil i |f Lie a of refr i ae-rator* . Pias .ilior PAgo- 
Crf lPMjful. miy ta undenta-nri facts. llefrjQ- 
rmtiDH iu Ih-c- uig. en li e Id amj yoi, tnn 

nrt intn ll niter sluilvlng ihia textiponk. 
Size- St j A 11 in. fricfa at nnly SI <J0, 
IHaatpaid. Send fur Lina book IckI.iv, 

SUPREME FUCIJCillOSS St 



TELEGRAPHY 

both Mm* arid mdirj taught thomly, R, R. fplin?iiipnt ant 
treat 11-in apJendid demand! for Op^rat-Brs,. Recognized nut-stand- 
me B<’hw,l t.-htati. IS 74. All expenses lew, frw. 

DODGERS INSTITUTE, Mor s e Street, Valparaiso. Ind 

h t°o w MAKE MONEY 

Thoisp-inflq nf fflLveazfnrK; -in ■ E iiewF[»np(-Ki 

bin - .MILLIONS of phoLoa fr- 1 ri i Erteliuice 
iiiLtnera uwui’ra every tuar, We shew you 
uhut t o photOEtraom, note to dej rt. uhcu 
lu sell for prtiflLB. |>ATn nr. homo 

tn aiJitru time. Nto ■ ifnifl] duuem nuKletf. 
vv me for BOOK iDlllng ato>ut this 

fjiPClnfttSrur new drill UNIVERSAL PHD- 
TOGWAPMERS. *hC„ SluOiQ 71. 10 W«t 
33rd Street. Mew York City. 
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HOME OF NATIONAL StriUOLi 

A £'■' 4* mAmfI. tit firM- 

nWirfil W'" ■ [■ ■■ r v lunMi' iJ. Fjrf.ntrfsi 1'J 

JP-Jihl.f Lutftt F 1 J U,J|mFF|f . (*f*rtrd. 

■ t*f &f ■’ 'ut+ft ai.J i JiHrM.-IWii ; 
pfuiriiii-!, iA-ira.gA 



PUBLIC SCHOOL SUPERINTENDENT 
PROFITS BV NATIONAL TRAINING 

"I bftve aHCmled two mate tin IVttSltlc* 
and two stale nnrmji] ftehaala and I warn 
you to kdow lliur I feel | have received 
more for my money at National than at 
any other school I Have all Gmletl. Oils 
tan Mot be too iiixii in priiise o r i lie Instruc- 
tor* — of th(Hr dfriermlWAClon to see that 
each student received complete Instruc- 
lion and Ihoroliifti uiKlursl u 1 1 d I n h" Of ftJMSlt 
fljtaiit ament ." 

J. £tover, Jr.* 

Hup‘t.. Pairwise Public Schools', 

HUte ui YYttMnglQO. 



with all types INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, etc. 



YOU MEV wl||j arc sincerely ambitious Lo make sooel 
In i he Ui«M?l and related incbifiirlca, wsnil to know the 
true Facts — you want to know nttmil employment 
ontwnunltlet ami cmrln yirnmt require men tss, l-'or 
nils yourH, ymlulial Hcfmoln, a reeripnlEed Tender In the 
Held Of trade edUC-atlOli, has played a vital purl In 
lielplna; wdclo-awake men to qualify for -‘JurrosH, In 
Industry., National ^elioolrt — :l mlllLod-doLLar (radc 
NCTiuol — Will supply you Willi a win cere, fumes'! m L |N-- 
nirm fir facia on what yeu should do m get Rntn the 
profiiiiine Dle^ol industry. Xo ejcusewiitlons — no 
iflla-ettatemeuta. 



nearest pedal of entry) 

student aceicd lire inriudn 
Inspection irlp«. ewurcliwi*, 
:i( hied Ic u r( l Vl C ie», et c . Special 
rlinl.m Mfyn-I' PenmFjjLlUy 
rtoarliiiiir. Min|f itudtnli 
wrv h wiped with ipire- 
tlmi jrfai to tarn room 
and board while Itlrnltig, 
(i 'flu iidlun s excepted.) tired, 
Uai e 0 m ploy cue ti I COOptf u r toll . 



YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING 

Mall I tic coupon below. In the Hlerttlunc you wilL be 
sent, you will see eerily how ether men like you are 
prcparfnir Ihemaclvcsa ter flecccsk in Nfltlnnal'ft modem 
1 ml nil ik £s!lops. You. leant cm I he Lilcm, fln-rtn C equip- 
ment. You do real job wnrk. Von learn by lime- 
tested, shop prurUre methods. Your training is fasd- 
Inti ll ik lU every detail. You ate laiijrhl flow to timtC 
good, ami helped to make sood idler you MTaduaic- 
All of t>ds nmj much more La clearly pi mi red for you 
in the Free Book or Facts we will send la you. 

TRANSPORTATION ALLOWED 
TO LOS ANGELES 

S'* Monel fltudeiilit are allowed coach railroad fate 
from unv [mint in L. W. t Canadian Sill denis from 



National Training is 
so thorough and all- 
Inclusive, that no 
ambitious man can 
afford to consider 
Diesel Training 
without first know- 
ing atl of the facts 
regarding the many 
advantages available 
to him as a National 
Student. INVESTI- 
GATE. 





STATE 



SCHOOLS Ai ■QngeUi 



FOR YOUR COPY TODAY < 

— }Qz<lI on tP(6Ael\ 



Request Hook 

NATIONAL SCHOOLS 
(eftoblilbed 1905 ) DepP. PM A -I 
4000 S* Figueroa SL, los Angelef 

PbfiH te Fid nt), without oblrgaflAn, your Fill 
BOOK and IntermafEon regarding blaul Em- 
pldymanl OpjMrlunlllti and RequirDmonl^ 



When writing tv adv«rtmn fAease mention, popular Mrchcnic# 
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NGRTHGDOX propulsion of a motor- 
boat is provided under a patented de- 
sign revealed re- 
cently. The design, 
calls for a motor- 
boat with a hull 
having a recess* 
An endless pro- 
peller belt* con- 
nected to the mo- 
tor, is equipped 
with means for 
expelling the water from the recess in the 
hull, thus giving the boat a forward motion. 

TV TALKING on ice or wet, slippery 
T * pavement would be easy if your shoes 
were equipped 
with a non-skid 
attachment for W 
which a patent has 4 ' 
been issued* It is p j? Jw® 

a flat sandal wire ^ ^ 

frame forming the [ ~ T I I I I j r I | 

outline of the sole 
of the foot, with 
wire braces run- 
ning crosswise. Spikes extending down- 
ward from the braces give a firm footing. 
The frame is attached to the shoe by means 
of straps and buckles at the toe and instep. 



M 



ORE space for the travelers clothing 
is provided by a patented bag which 
is attached to the 
top of the automo- 
bile* The boxlike 
bag conforms to 
the general di- 
mensions of the 
top. It has narrow-, 
collapsible side- 
walls and a rigid 
front w T all. At the 



rear end is a full opening. A pi i] ley, oper- 
ated by flexible cable, controls movement 
of a chain inside the bag. This chain l as 
connecting or hooks for wearing apparel, 
s&ch as suits and dresses. When the gar- 
ments have been attached to the chain, 
they are pulled into the bag by means of 
the pulley and the opening is dosed* 

I MPROVED lighting is the purpose of a 
1 lamp just patented. It consists uf the 
electric bulb and 
a shade supported 
for adjustment 
about the bulb 
axis. An opening 
is provided in the 
shade at one side. 

Between this 
opening and the 
bulb is a lens 
which collects and projects an intense 
beam of light in the direction determined 
by the adjustment of the shade frame. 
Thus, the light might be adjusted to cast 
a powerful beam on a book, table, work- 
bench or other point. 



D 



ANGEROUS deflation of tires on 
heavily loaded trucks could be de- 
tected instantly by 
means of a device 
now protected by 
patent. One part 
of the device, 
which would be 
attached to the 
chassis, extends 
downward to 
within an inch or 
two of the ground. When that detector 
touches the pavement, it closes electrical 
contacts w T hich flash a warning to the driv- 

( Continue d t<j p^g-e 40 A) 
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Coast- - to -Chicago 
A i Record / . 



MORE POWER * MORE SPEED 
FASTER PICK-Uf* - - NEW LIFE 



E STABLISHING new miliAge records on ears in all sec- 
tions of the country, the Vacu-matic again scores in a 
new speed record established by Bob McKenzie transcon- 
tinental automobile champion* Los Angeles to Chicago — 
2,322 miles in 39 hours and 42 minutes — driving 75 and 80 
to maintain a speed average of 59.7 miles per hour! 

Here is speed — a gruelling grind — where quiet actelaration, 
greater top speed — and less stops for gasoline mean those 
precious moments saved that mate new speed records possible 

The same Vacu-matic that helped boh McKenzie establish tliU speed 
record and gave him such fine pas saving i* now available for sA 
car cw&crt. It is positively automatic— simple lo- install 2 neaped - 
— and pay* for itself many times over in gas savings 



Guaraoieed Gat Saving* 

VACU-MATIC must prove itself on every car. It is 
guaranteed to give worthwhile gas savings, quieter pick-up 
and more power, or if costs you nothing, ,c Qn my V-8 
Ford it worts miracles'** says Ralph Fields, James Seeley 
— - “On an International Truck on a round trip to Clove* 
land, 335 miles, it saved 19 gallons of gas," A* V. Grove 
— 1 ,J On the Buj'clc it showed 5 miles more per gallon." F* 
S. Peck — “I average 22 miles per gal. on my Plymouth, 
an increase of 7 miles, for a saving of $15.00 a month, or 
$180 00 a year." Wm. Lyons — “Averaged 2S miles on a 
gat. with a Model A Ford at 40 miles per hour." 



- - Nothing Like It! 

Vacu-matic is entire l y d i fferent ! It operates on the super- 
charge principle by automatically adding a charge of extra 
oxygen, drawn free from the outer air, into the heart of the 
gas mixture. It is entirely AUTOMATIC and allows the 
motor to “breathe" at the correct time, opening and closing 
automatically as required. No idl- 
ing troubles — no carburetor adjust- 
ments necessary. It is so simple it 
will amaze you— so practical it WiH 
save you many do] Tars on gas costs. 

Fite All Cars 

VACU-MATIC is constructed of sit 
part*, assembled and fused into one unit, 
correctly adjusted and letUrd at the 
factar y. Nothing to regulate. Easily 
artached in ten minutes. 

Th<5 VACU-MATIC Co. Wauwatosa, Wls. 



Agents and 

Salesman 

VACU-MATIC offers 

ai splendid opportunity 
for unusual sales and 
profits. Valuable terri- 
tories now being as- 
signed- Check and mail 
coupon. 



Free Details 

You owe it to yourself to know all about this remarkable 
discovery. Mail the coupon below* Start saving gas with 
VACU-MATIC and enjoy a new driving thrill l There** 
no obligation — m get the facts now! Write today! 



- .FREE OFFER COUPON - - . 

THE VACU-MATIC COMPANY 
7fi iy-dSfi W- State St., Wauwatosa,, WEs, 

Gentlemen: Please send me full particulars concerning the 
Vacu-matic And det-aiEs of ydur Free Offer, This of course 
does not obligate me in any way. 

Name 



Address 

City ♦ ♦ 



+ , + + ■ , + ■ + . * . * r - , . State . , . .i.nMikt 

□ Cfeetk here if inrprwiKl in ulJiiAe Uffopositlon. 



I 

I 

1 

I 

1 

1 

J 
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in 90 Days at Home 

iiiihcMs &[ lath nn^l women 4>f all ate- 16-50 Jtiakc flO Ofl t ■ 
I21MW In n iJrinJc tUjf ^vinji scientific Sw, 'li.-Ji VaHv^ee jih.J 
Hydro-Therar; irra l OK-tit s . Tkure Is a bin dertint] front 
JlirijjLlalE, S :m i 1 n r I tuna. Hubs, Doclori an J pTiirit£ in, Hunt* ai 
writ an npttfrtuiplUM fer estubH-hinir yuur mra r»Bl«. 

Lc-rti'n this InlervatlUg jiHNn'jf-mnliLiip [irnfesjkiR Ifl yaur nwtt 
baine 1 jy mill, through our honk jin.Jy 'nurse. P.imf In* 
ilmdWi M In fine NATIONALLY KNOWN tv tL dent sclitol. 
A diljloiDa li awarded unnn Cnidplrtlon of Ills Cff«r*e. Oisijr 
cbei bn rcmplel&d In 3 In I IJmlHlH, High Ufbnol 
training is not necr ??a ty. Jinny earn big ntaHT 
while li am lr fcr . 

Anatomy Charts & Sample Lessons FREE 

Eisr..LI now and wb iv L 1 1 Include uniform real. 
mBLUcai ilictinnarj. palontt'd redudnif roller an-J 
H^Ltco-lVnDT aui'pllea without *'itra ciot. Tin? 
redueina course Alone miy be wunh man; 1 imes 
the Hindi:-* L Cultlon iff. 

Send coupon n«w lor bn ok let tonbinliig ptiolu* 
Braohs and letter* FrSM luttcsiful (ratfu-Ste*. 

1 1 lustra ted sample; Ttstun ihetti amf Anita*; 
Charts.. These will all he sent postpaid — FREE, 



THE CelPeflc ef Swedish Massapc I, Summer I* iiliiw! Celtp il Itamp} 
Dept. (G4 — IOQI Warren Boulevard, Chicago. 

Vou 1 11 n-y ■-!,'] 1 iJ in- FREE and near pa Id. Anafonf; Char:*. IIIueL steel 
samj^e letwn abet'!* and bookikt cunts Inins iitiufoB rictus nnd letters 
from yx^JiMk'i, 



Nsirm - — 



Address 




ic have a world- wide repu* 
laiioa tor training ambktoui fellow* fmr tliril id art In 
thia well jKiid Jirki in only 12 weeks. Then they heljt you 
by Ri virus you life- time employment aervicr. By my new 
|jlah VOU can take ml vuntag'e of (Jkjir wendwful likjilUKl 
of It lLC niing -b>- - h I mug NOW. 

SEND TODAY FOR DETAILS OF MY 

"PAT AFTER GRADUATION" PLAN 

Get training in 5K) da^ on Real 
Radio, Television vnd Tailing, jf 
Picture Euulpmoflt. Semi the /■ TL 
coupon today. If you nit ithort of / rR 

munn'y I'll sonj you oL| dutai: of myli 
finance titan i\hit 1 1 lells how - : ir,ni j W 

BL i training First and you wuu : m - l J rr^^k A 

lo sUirt jjaj lni tuition tin. I flvcu aRT^ 

months from the date you startm j ■jt. / 

school and liica you'll jiave 111 A J 

lYifmth* lo complete yourpavincnn, \ * 

Dig Free i11a.*tniti,^l Book tel! m . V „ - 

aIr-iuI COYNE and htiw muty earn \ / L 

while leu ruing;, and train ri,; you 

can set without hook Study or f W 

325 - Mis & ,. 

COYNE RADIO & ELECTRICAL SCHOOL 

ODD S. Psulitu Striet, Dapt lWH, Chicago, Illinois 

I MK. li, C. LEW IS. President 

B 500 S. Paulina St.. Dept, ]h~ 3 1 1, Chicago, III. 1 

! Send me the Hi# Fflf-'B IlluatTaccd Boot on RADIO, * 
m and tluuiili ot you; * 1**31 Alltr Ur adUiitiOU K Plnft + J 

■ Ki“C 4 

■ I 

I AJJirw. . fc j 

j Sta te . , . . ^ Cl tp . [ 
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(CnitliniUcd from page fiBA > 

cr by means of an alarm located on the in- 
strument panel, Thus p the driver would be 
able to halt the truck before complete de- 
flation took place and save his tires. 



NSTRUCTING and testing the automo- 
bile driver is made easy by apparatus 

patented not long 
ago. It consists of 
a moving -picture 
projector with 
means for its op- 
eration at a pre~ 
determined speed 
by the driving 
mechanism of an 
automobile. Thus t 
the car placed on the treadmill of the de- 
vice would cause the projector to operate 
at a speed proportional to the speed of the 
car*s rear wheels. The projector flashes 
moving pictures of traffic hazards, thus 
testing drivers reactions to emergencies. 









y— j 

E ^N^Lv, wm * 
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U 
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jL^QR convenience of the carpenter is a 
handy tool protected by a recent pat- 
ent, It consists of 
a parallelogram 
frame with pivot- 
ally connected 
sides and having 
one of the longi- 
tudinally extend- 
ing sides flanged 
for engagement 
with the edge of 
timber to be marked. The transversely ex- 
tending sides constitute rules for marking 
opposite ends of the timber, A protractor 
is provided for setting the frame with the 
rules at the desired angle. 




T>ETTER health is the purpose of a pat- 
A exited humidifier which may make its 




(Continued to 



appearance soon* 
Tt consists of a se- 
ries of pan units 
and connecting 
means between 
the pans compris- 
ing a conduit con- 
necting the inte- 
rior of the pans. A 
portion of the con- 
Pf*ee 42 A > 
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lWU iAinq 

600V MONEY 

itumfk licikbL 



Yes, thtefreo lesson proved that 
drafting is ea ay t mighty interest- 
ing work * - , convinced me I didn't need special 
talent to get into this well-paid profession + , . 
proved beyond a doubt that Drafting by the 
fascinating C. T. C. method can be mastered ea#Uv 
AT HOME in SPARE TIME, 

So I enrolled. Today I know mv job is sreiire. 
For draftsmen are always needed in construction, 



manufacturing and industry . . . and in those new 
Diesel and Air Conditioning plants. Draftsmen 
can't be replaced with machines! What's more, 
T in slated for promotion — but if I wish, I ran be 
independent , , go into business. 

Tiered a tip: Mai] the coupon or drop a card for 
Ihe free trial lesson. Do this today — and drafting 
will take care of you tomorrow. 



YOU GET THIS COMPLETE 

DRAWING 
OUTFIT 

without a penny extra. 
These are quality instru- 
ments — the kind that pro- 
fessional draftsmen use. 
With them you can put 
your ideas on paper quickly 
and with accuracy. With 
this outfit and 0. T. C. 
training, you're all sot to 
master draftsmanship In 
months — not years — at 
home, and you can use 
these very same i red ru- 
men ts some day soon 
in a good paying job 
as draftsman. 

CHICAGO TECHNICAL COLLEGE 

Aftft Tech Bldg., llS E. ££th Street, Chicago, Illinois 

iHien writfnp to ndvertUierB pieasv 



LEARN AT HOME 

IN SPAR E TIME 



A a>w hours of pleasant borne study every week— that's all! No 
tntprferereE with your present Job, Vou train yourself aifljp by 
rtrep. This jested method — developed over ,15 yearn of c, T„ C\ 
proRmus — will U1 you tar a Job In monihs — a Job we’U help you yet, 
C?f1 tills: Terms .ire low. You can't honestly aay, "I Can't 
aflonl Il.' r There isn't n reason why you shouldn't mall 1st the 
coupon today. When you ftet your FHi:i; tHial lesion 
you’ll hsv, "I never knew learning could be so easy and enjoyable.’ 



MAIL THIS COUPON 



CHICAGO TECHNICAL COLLEGE 

AMS Tech Bid*., US E. Jtth Street, Chicago, llllnol, 

E'Leasr Rond me FREE Trial Lesson in DRAFTING and 

show ire how I run prepare fur u good position in spare 
lime AT HOME. 

N nine , Apr 

Address 

F. O 

memfiy-a JVjJMtor iMfc/Nniiei 
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AIR CONDI- 
TIONING JOBS 



60,000 JOBS wiir open up in the skyrocketing air 
conditioning and refrigeration industry during the 
next few years* state employment authorities. 
Thousands of those jobs are open NOW. Manu- 
facturers and distributors are clamoring for trained 
men* Get your training NOW , * , in time to qualify 
for air conditioning payrolls at the start of the big 
spring rush, BIG mi BOOK 

tefls about the unlimited opportunities 
in air conditioning and refrigeration-., 
and about how you Can quality for a 
job through Thermo Institute resident 
or "home-and-shop" training. 



f nr n Li /"* Am conditioning 
J ntKMV institute* inc. 



fteihUnt Schools — 1 755- A Broadway* Mow York 
155- A West Hub p^rd Chicago 

182 S. Alvarado 5f-. Lot Angolei 




a Please send FREE 
1 Thermo Institute 

® N/imf? . . 


t>ool< and comp fete 
training. 


information on i 

a 

Ag*» J 


• Address. 






a 


J City 




_ . . . _ _ State. 


a 

t-O-p a 
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S pare Time or Tull Time 
YOU CAN Caih-tn BIC 

Sit ITLrtt*r yftli LLl 1 *- — riiif, 

»■« Foralri — *(ml- d'? 

iw># r wij ptot-wJ m*L4vdn »i!3 
v?u > S-ll*'3M* Fip III Iri.im ll** 1 wtlirl- 
I 'll hul l* JflkM mkkB r F- ■ r, , (L.CHH.3 to 
i-J a yt_ir jl&'J C9*1 And. ;f 
wu : kju*4 nijrL poor tin’ll bmi- 
Tmu, I'll abu w yuit liu-tr ia ni-j-kr 

j-iur Cm V llki'rntnmil I: illijil)’ 
J'aab BuliimnLL-.iliT. Wli:iS [ v b 
il- i,n r&r L j|i>l_K=Li: il * i:l i. Lb±[# — -3 
fij-n Ju lixf ysu. 



There's Quicker, Biqqer 
MONEY for YOU-in 

POULTRY 



Earn $1,000 to $2,500 a Year or 
Have a Business of Your Own I 

Th«tlin you want n job at Rood P»y 

0!f ft biffbly [iToCiEJible bll*i FlWft t»l 

your otrn — I^OuJlry liibLnE 'iffrm you 
more ttsan ft tip dlifr mibrltirCkiJ 
1 Fftde Of l T oii] Iry in eat, &nd 

i- ■ [irt ftlwR^ra in d-rruanrl — Iber* 

I it * 1 1 ur ! nsp Of irtiiwd iMmliiymen. 

Ml Homa .‘Jtudj* Cnu «t Inline you 

dalokty to fill a i!D«d joh in poultry — 
um! my PflfBonnl JEnupl&y me»t AMia- 
tauce will hrln you ret one! 

FREE Book Shews the Way 
to Big Pay arid BIG Profit* 

Mall co-Ltpim below TODAY 
— for my Bin NEW TRUE 
liobfc, "Ifyre- [ r> Raise Poultry 
for Front." My forty years nf 
enperlence etrt youth- The 
Poultry r tmHi mry 
tveedfl YOU* You 
Firat my bouk* Get it— 
ci nd min line fci [hi BEG 
M-DTiSV Ch-ll'l '>■ T. I Lir-C Icj 

j-ftu in POULTRY. 




Mail NOW for FREE Book 



i National poultry institute, Dapi, 37 -d. 

I Aditfls pantor, M. Y*. Ait r n: Harry M. Laman, Prci, 

I Pe&r Mr, Lanton; flcnj me your FREE Bout. "How to Raise 
j, Poultry for l^rcifl! " J want to fcuow mote about my oppor- 
I tunity to make $■1,000 to SJ.&Ob a year, snare or full time, 

I Name *....,.., 

I Address, * , . . r 
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:W INVENTIONS 

( Continued from page 4dA| 

duit is constructed in a lower plane than 
the bottom of the pans- The humidifier 
would be connected to the radiator by fit- 
ting the conduit over the tops of the radi- 
ator’s sections. 



O f 




INTEREST to the building contrac- 
tor and the home owner is the multi~ 

pie sash window 
patented recently. 
It consists of a 
frame with two or 
three sashes which 
may be swung 
outward individu- 
ally or collectively, 
A clutch mecha- 
nism, which can 
be disengaged when independent opera- 
tion of one sash is desired, controls move- 
ment of the sashes, 

| JNUSUAL illumination of the dining 
table in public restaurant or in the 
home is provided 
in a patented table W 
which has a glass 
top and means for 
lighting it from 
below, The top Ls 
supported by an 
opaque pedestal 
which contains the 
electric socket and 
lamp with connecting wire and plug for 
attachment to a wall outlet. A reflector 
beneath the glass top illuminates a circu- 
lar portion, creating a novel effect. 




H 



ANDY for the small apartment is a 
combined drying and cooking device 
for which a patent 
has been issued 
recently. It con- 
sists of a boxlike 
struct ure with a 
chamber at one 
end for an electric 
heating element. 
The other part of 
the device forms 
the drying compartment with room for 
several garments* It may be inverted to 
change its function from drying to cooking, 

■(Continued to pa^e 62A > 
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WASTE COUPON ON # PQSTCAfflZm. 



MlOWtSI SM'J 
eOtPOR*!'® N 

IhpLU'U 

sn*J i« x r,ur W>W J 

rm **'A5rf 



Nome 



Tie*’ "V ' 

ton 

,tJh !MW Vf mJ 



TOUCH BUTTON 

WORLV-WfDE t 

JMIDWESrh 



KJ a I 



mg 



ABSOLUTELY COMPLETE 

WITH TUBES IN RICHLY FINISHED 
CONSOLE -NOTHING Efff TO BUY! 



UST imagine a radio so biff, so ehvw 

beaut i f 111 , rat lj!y - li [LI died 



KiteritiM — ana bi 
tt'fllnul console 
low fflclory-lo-jau price \ 
more than an ordinATV fi 



such an amazingly 
While at Cd&ts no 
nr 8-luhe set, it* 



advanced circuit a rid urn proved design result 
in jpnc.df current econom i‘ t In addition its 
tremendoujs range Uj-jU ivC to 1 KC.I 

and great reserve (it power enable yeti to drive 
across (be world and bring in weak. distant,. I .reign 
stations ( 10.CXK) and more mile* .m-ey) like "'locals.*' 
lhat s why r. ireful buyer-H, *av; "Midwcit 
lyivrs you tw-iee as muili fur your money/' 
GLORIOUS MEW TOME 
Midwest gives you doriouik, crystal -clear concert 
re.i! Lim , brilliant u'yflJ.wiclv reception and scores of 
advanced features, Life-fading Dial-A-M.it i c T un ing — 
at a sensationally low fai tory-lo-yau prict ! Zip’ 
,,-Zip !- ■ .statjdng came irt instantly, automatically, 
perfectly , „ . as fast ns you can push buttons. 
J'he fidiuuj Midw.-i factory -to* you plan, proven 
by Jfi ycart of SuctesS, i? just aschciling. I L enables, 
you to buy at wholesale prices . . . lo save up to o£J' e . 
...Id make your radio dollar go twice a* lar. .and. 
to pay a.? Mule as r '0 tents a week on I he Midwest 
Easy pay Plan . You get ^OJwvs b"[5£Er home trial ! 



Nof a cmt-pric* set, but u 
bigger, more pout r/ui, tuper 
P r rfo r in i if y 
COMPLETE 
rad to in 4 big 
rxtfmisiuly dn- 
i ig*ird cabinet 
o) Matched 
u'j / nu t . 



miDWEST 



DEPT. 

// fet a t 



RflDIOi*l^e3 



K K-l 5 MIDWEST RADIO CORPORATION , .CINCINNATI. OHIO. USA. 
V*i^r. J (£r< s/i&j. .= 5 ” /jtce f$i 2 Q 
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POPULAR MECHANICS ADVERTISING SECTION 



Be Somebody- 





money; prestige; a better career 
You can do it. Read this 



"YOU KNOW, MARY, ( DREAMED 
OF BETTER THINGS FOR US— 
BUT SOMEHOW I'VE FAILED TO 
GEY WHAT WE HOPED FOR- — " 



JP I KNOW, JIM ■ — WE'VE WORKED 
HARD, TOO, BUT YOU DO WORK 
ANYONE COULD DO. THERE MUST 
BE SOMETHING — JJ 



AND there is something, Here it is: Become an 
Accountant; train at home in your spare time- 
wit h LaSalle! Fit yourself to get bigger pay in a modern 
respected profession. Prepare yourself to get what you 
want from life— a home, money for education, a car, 
luxury for your family — everything you've hoped for! 

Accountancy through home study opens two fields 
for you. First, it can put you in line for higher bracket 
jobs in your present company. 1 t can give you the drop 
on untrained men— can lift you out or their class. Your 
increased value will quickly be apparent in your work 
and noticed by your superiors. Accountancy training 
can give you ability and experience for which business Is 
looking-for which it is glad to pay. 

The second opportunity LaSalle Home Study Ac- 
countancy offers is a profitable profession of your own! 
Right now the professional accountant faces a greater 
demand than ever before. It is not uncommon for 
trained accountants to earn S-LOQQ, $5,000 and more. 

Three Men Who Proved It Can Be Done 

Read the actual experience of three men who started 
accountancy training with us in 19J6*. 

After a short period of intensive study, the first man 
started bookkeeping jobs on the side. Soon he got 



enough of them so he opened his own business, Today 
he is his own boss, a successful business man with a 
splendid income. All in one year! 

Another member— five months after starting his 
study — was called into the office and given a more 
responsible position paying $40 a month more. His 
employer told him anyone studying a LaSalle hoims 
studv course was obviously more alert than most men 
and therefore capable of a bigger job. 

To the employer of the third member we sent infor- 
mation about the member’s study. The letter resulted 
in his being chosen — above five other candidates — for 
a better position with shorter hours and more pay. 

Just three of thousands who tell us that LaSalle 
home study was the turning point in their lives. Their 
cases, which may seem extraordinary to you, are not 
uncommon to us. Many others have done as well. 
Perhaps you can, too. At least, it's worth investigating. 

Send for This Free Book 

The facts about LaSalle training in Accountancy and 
the opportunities in this growing field are clearly out- 
lined m a 64-page book which LaSalle will send you 
free. If you have the urge and the will to increase your 
income! clip and mail the coupon for it— NOW. 



LASALLE EXTENSION, Adult Business Training, Dept. 164-H, Chicago, IIS. 

I’d like to see whether I should take tip Accountancy. Send me — without obligation or cost to me — your booklet 
jfccauntaficyj the Profession That Pays, and full information about your Accountancy training program. 



Other LaSalle Opportune: D Hl,iw AocoulUant:Y 

If more interested in one of the fields indicated below, check and mail now, 

C. I\ A. Ooachlnfl, 

Busina (]orn , apinJ(!llM 

Lilft— Dtftfet 1 of LL.B. Office- Management 

JCominercIsl Law □Expert Bookkeeping 



‘Busings KngHHh 
Ste noty py 



IViff me ......... 

Present Position 

Address ....... 
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Advertiseffichtl in this section, 35 cents per word,, e&th Insertion, minimum 10 words, payable in advance 
To bo inserted under proper classification in February issue, copy should be in our office December $lh 

February issue on sale January 1st 

Popular Mechanic* Magazine, £00 East Ontario Street, Chicago, Ellinoia 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section- 
li mid reds of opportunities to 
make and save money. 



Papular Mechanics Magazine, Chicago, ttl r 

Gentlemen: (V# nr* writing tku fetter fa tell you at the utonder- 
ful results we have had by placing Hit ad til your classified section. 
Last April me started to advertise in ymit mug ttzirve far Photo Fin~ 
iahing, From the very start Popular Mechanics had marc pulling 
power tAart all the rest of our «d5 put together * The results hope 
been so much better than tue fb«f of (he present time we 

□re making enlargements on our plant and equipment to take care 
of this business* We ore expect mg to have *Pen better results in 
the future-, and Popular Mechanics is the majrasijTE that will do the 
trick * We thank you* and ipirrh yaw «ff the success in the world. 

V * fy THL FILM CAPITOL SERVICE. 



AUTOMOBILES 



CAR Qirnnrs — Eliminate "ping 1 ' and 
'■buck" In acceleration. Smooth out pick- 
up And add S' ; - to Ibr,- to fuel economy 
with Oaco Fuel Flow Hegulalor, Agents 
wanted, This is m J ‘gadget.' ' Write 
OS-mltlwon. 3103 O Street. Philadelphia 

NEW Era wheel design weather vane lor 
carage, Complete With staff and brackets. 
Price 5 ID. GO, Get circular. John. Schwtelta, 
134 Sheridan Ave., Roselle Part, New Jer- 
sey; 

FORD V-8'fi, 1B35-34-37: gasoline sarer, 
SI, W alert C0-. 3420 No. LOth St.. Mil- 
waukee, WlA. 

'ENGINES, Propellers. lor 4 (eds. midget 
Cftrs. Circulars dime. Storms, l&e Broad- 
way. 

ECONOMY ! ' Performance 1 Mileage. 
Semi -Diesel conversions ter gasoline mo- 
tori. 4S.0D up. Manufacturers written 
guarantee. Leftrn basic facta from free lit- 
erature. Houston & Losau Conversions. 
1719 Addison. D#rke] ey. California 

MtDOETQ! Motors! Parts! Used, new; 
sport, racing. Over 20 midgets, fiO motors. 
(6.fr0 up. Latest lists. £uc. Shippi; MLdg- 
etft h BOX 54 3 -If. Zanesvi lle, Ohio. 

BUILD Pedlaf power ktreamlined racer, 
six to sixteen year slws, Picture free. 
Plans £1.00. Ray F, KlIDS, Dept, R, MadL- 
sonvillc. Cincinnati. O ltio 

MIDGET Racing ur. 100 m.p.h. Build 
with cur plans, parts. Details for scamp. 
Bhl ppa. Bor 5 4 3-H, Zanesville, O hio. 

AUTOMOBILES. Trucks, tractors, burn 
disti Elate successfully now. We teach you 
the coming business free- Start now. C«- 
operative Conversion service'. Sullivan 
Bldg-, Qak J and, Calif- 

CONCERT Automobile engine into fast 
pumping air compressor. Instruc Lions 
41. M. Particulars free. Tuck Garage, "3 
Shirl ey, Fontlao. Michigan 

R A R Mfg. Co.. Anderson. Indiana. 
Racing car* a nd mid g e ts, ca talog ue 25c. 

midget Racer— sell or exchange lor 
car. Cash speaks. Leonard Ties Zen, 
Mountain Lalre. Minn, 

REFINISH Your Car. Instruction bock 
treats an phases of painting and refinish - 
lug autos and trucks. Written for the man 
who wants to renew his own ettr, but cov- 
ers also the buRtEsesFL end of re finish! ns for 
the professional. 51.65 postpaid Popular 
Mechanics Press, Room fCiTl, 2(H) E On- 
Itrio St.. Chicago. 



193? IGNITION Superclmrger. Quick 
starting, wet or cold. Mileage, pop. power, 
less carbon, 31. 2». E. <3. Sales Co., 321 
BrobdWay.. New York. 



pfcSOOAS Fuel all converters 51 up. 
Prcttl DcsegOs, 10 IS Gth, Berkeley. Calif. 



* POWERFUL) Leaky radiator sealer, 
i Harmless.) 40c coin. Agents wanted. 
E. Q. K., Pprte rgllle, Calif, 

MIDGET cats, parts, plans. Catalog 
dime, Derby Midget Cars, Woodstock. ID. 



AUTO SUPPLIES AND EQUIPMENT 



DEMONSTRATORS. Compressor, test 
bench. 8-hour battery Charger, arc welder. 
Guaranteed.. Trial and terms. Hobart 
Welder Exchange, Box M-l$l. Troy. Ohio, 

DIESEL Engine Digest 13.80 year, Diesel 
Power 33. EM) year. Dlcsct Progress 45.00 
year, Pacino Marine Review si. so year, 
welding Engineer *3. do year— subscription 
without foreign John RodaltowskJ, Hay- 
|| e- II R ridge Eiruid. Springfield. Oregon. 

MOTORISTS — Automatic reverse llfiht 
S3, [3 prepaid Give make, year. Century 
Products. Bog 127, R acine. Wlk 

“MOTO-HE ATER” Kevp« engine warm, 
battery charged, coldest weather. Auto- 
matically starts, stone motor with car 
Locked. No outside connections. Sensa- 
tional, Agenta wanted. Summerheat Com- 
pany, S o uth Bend. Indiana. 

JthiROL Anti-freeKE. prevent; frozen ra- 
diators Lo 40 degrees below zero No alco- 
hol. Won't rust. Complies with govern- 
ment standards. Manufacturing costs 15c 
gallon. Formula £1.00 postpaid. Keystone 
Service, Topeka. Karts. 

NEON Ignition timing stroboscope. Shows- 
flywheel marks while running. Cuts job 
quarter time. Simple construction. Plans 
EOc M. O. General PhysLcnl Laboratory. 
5<H> - 5th Ave . , New York. 

AUTO Horn operating ring. £2.50, 1433 
Bulek. Chrysler. LaSalle have them. Fits 
all cars. Nil Meilor, Waldorf Aatoria. New 
York- 

attention Automobile owners, save 
money. Eho things yourself- Complete in- 
formation 250 postpaid. F. Hutrhko, 314 
N. 4ih 51., CaJndcb, N. J. 

TURN Scrap into money. Convert old 
auto generators into A C- generatorg for 
auto rudlo, camp and home lighting, power 
6Tld other uses. Complete book Si post- 
paid, Fopkiior MechanlM Press. Room ' 
rCST). am) g. Ontario SI-. Chicago, 

convert Your car to burn Diesel oil. ; 
Rave up to 10 '".- fuel costs, Cheap installa- 
tlon. Wonderful performance Proven fac- 
tory method Dit^ren.1 and betfijr. Cosl-s 
notlhnp to investigate, write for free cir- 
cular No. 4. Harrington Company. 3D1-304 
Manchenter Bi jildi ng, F ortland, Oregon. _ 

CURE Oil pumping. Restore pep, power. 
Increase gag. oil mil cage EASll? in stilted 
segment rings, piston expanders- Guaran- 
teed, Agents wanted. Haling. 47S(1A Sher- 
idan, Chicago. 



PLATING Outfits for uuto parts. Con- 
nect to a battery. No tanks used- Free 
particulars, and proofs. Gun metal do.,, 
Ave, J. Decatur. Ill, 



AUTO TRAILERS 



BUILDERS — A big 64 page book, tells all 
about trailers. How to plan and build the 
latest modern designE. Complete Jnst-ruC- 
Izcns. bow to select and Where to get de- 
pendable material and supplies 350 illus- 
tratioas, over M0 new and improved parte 
und accessories. Every phase of trailer 
couis truction Is dealt wLtb. The hook te 
compiled by engineers engaged In trailer 
buildPPG- S^Pd 28 centfi, coin or ttamps to 
cover postage and moiling. A. J. Stephens 
A Co., B387B E. 14th at., Kansas City, Mo, 

PARTS For the Popular Mechanics 
“Family Trailer 1 ' featured in the Febru- 
arv, March and April, 1S36 IsiueS. Every- 
thing you need— Axle, bitch, wheel h bus- 
ings. water tank. pump, toilet, sink, stove, 
wood parts , windows, screens, lights, cush- 
ions. etc, Bend for price list. Include 25c 
for our big catalog and Trailer Builders' 
Manual. Trailer Supply Co.. 411 Jackson 
EE. ■ Wausau, WlS, 

33 PIECE Bcotleware ocndcc log lour 
48.48 postpaid. Slate color. 400xl6 Rudd 
wheels, pair. Gem Trailer. North 

Be rgen, N. J, 

BUILD The beautiful Parlor Cabin 
trailEi and land cruiser. Complete work- 
ing details, 50c Silver Parlor GOrporaliaa, 
Oreeawood Lake, New York, 

DU3TLD The fsmqnis Jim Dandy cabin 
trailer — thousands on the roadt A roomy, 
good looking trailer easy to build at low 
cost by anyone handy with tools. Complete 
plan* and [risiructioiis -only 50e— give ev- 
ery detail of chassis, body, top, beds, cab- 
inets. refrigerator, electric light and water 
systems and where to buy all parts. Can 
be built in any size to accommodate 2 to 4 
people, Send E&c for tft«c practical plans. 
Rush your order today to Jim Dandy. Box 
1X25. Wausau, WLs. 



A. C, GENERATORS 



PRACTICAL Changes for automobile 
yenernlors. Sec our advertisement at bot- 
tom, ol page 127 A. Autopower, 



MOTORCYCLES. BICYCLES 
AND SUPPLIES 



e*Enp me For mndbock of Information, 
listing new and used parts, for Indian. 
Harley, Excels Lor, Henderson; accessories, 
batteries. Bocdz, 622 East Grand, Des 

MoLne, Iowa. 

inside Dealer prices. GverstocSed. all 
module . Indians and Harleys, Rebuitt, 
guaranteed. Dime brings latest list, Cran- 
dall -Hieks, Boston. Mass, 
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RECONDITIONED Motorcycles. New— 
used parts for alL makes. A uthCriOCd Har- 
ley - Davadson dealer Whitman Motorcycle 
i 1 e EJupply Co,, 405-0 Southwest Dlvtt, , Kan- 
sas City. Mo. _ 

SEND l$G For illustrated used matdr- 
cv"lf catalog. Bargains. Largest Stock 

? eni)Lne Indian parts add motorcycles, 
nflian Motorcycle SbIh, Kiiiilti City, Mo, 



REBUILT Motorcycles, all mates, new 
and used Harley -Davidson parts. Send IQc 
for unite tin- Western Harlcy-Dftv LdSOIl 
Distributors. 9E4 E. 3S>, Kansas City. Mu, 



MOTORCYCLE Bargains, lowest prices, 
bargain sheets tor ■stamp. Motorcycle apces- 
series. Rochester Harley Davidson Corp., 
1.39 W. Main St,, Rochester. N. Y- 



ALLOY Pistons— If ar ley. Indian, Hender- 
son. Excelsior, new or used parts, cylinder 
grinding. Catalogue and wings pin, l&c. 
Ballaltf. 1115 Chestnut. St. Louis. MO. 



AVIATION 



AERO-SLEDS For ice or snow traps, 
portstlon. supplies. Details dime. Adastlk 
Bros.. Grand Rapids. Mich. 



HEATH Motor Manual invaluable Opera- 
tion, overhaul, conversion, Installation 
data Heath and Henderson motors SI. 00 or 
C-O-D. Cabin icoslrd blueprint Instruc- 
tions *1,00. Heath, Benton Harbor. Mich, 



S-B PROPELLERS For airplane, alerts 
and boats, we sell only the best. Rejected 
airplane propellers cheap, Send dime or 
equal In Stumps for circular, Scnsenich 
Brothers, Lltltc, Retina. 



PROPELLERS — Genuine mahogany. 
Stainless steel tips. 4 it. 50,00. ft. 

*12.60, 5 ft- *14.35, 6 ft- 510.00. Literature 
free. Universal Aircraft, Fort- Worth, Tex. 



73” CURTISROEIH Airplane kit 31.50 
pest pa Id. Gonsalves Airplanes. Woburn, 
ttufl. 

BLED Propellers— Harley $3. SB. Hender- 
son 14, M, Ford, Chev. (7.50, Catalog free, 
Standard Propeller Co.. Fort worth, Tex, 



HOW To organize a dying Club. Tells 
haw you can learn to fly. Scud 10c today. 
Bennett Air Service, HLghtstown. N. J„ 



YOUNG Men Interested In entering avia- 
tion under apprentice plan see ad on page 
MA. 



SKY Flyer, Four foot model sailplane. 
Rises Soon feet. Circles., dives for hours. 
Assembles in twenty minutes, 50c. No 
atamps. Hare Products, WhltlnsvilJe, 
Mass, 



BOOK: 5O0 Aviation nuestlons correctly 
answered. (I.Op. George Tuck* 75 Shirley. 
Pontiac, Michigan. 



AERODRrvE Sled, Detailed blueprint. 
2&t. Propellers, Ostergaard Aircraft. Dan- 
nine, Chicago, 



PROPELLERS For airplanes, sleds. Also 
ice sled blueprints. Catalog dime. Loren- 
Mu Propeller^, Niles. Mich. 



AIRPLANES $50 Up. Motors. cracfcups, 
salvage. Complete directory 25c postpaid. 
Used Aircraft Directory, Athens. Ohio, 



GET Into aviation. Air transport pilots 
get up to *7,000 per year; mechanics *2.500, 
Learn at this government approved school. 



Write for complete* infOrmftLiOtL. State age. 
Lincoln Flying school, 20O4 Aircraft Bid?,, 
Lincoln, Netjr. 



BATTERIES, GENERATORS. ETC. 



32 VOLT Light plants, 
makes, batteries, radLofi, a 
Fitzgerald Op., Madiaon. 



BUILD Wind light plant. Tflfc show you 
how. Complete plans and valuable catalog 
10c. Wind plant parts, welders, electric 
fences. LeJ&y Mfg. , 447 Lake, Minneapolis, 
Minn, 



FACTORY Rewound no volt a.c. genera- 
tors for lights, power. 1500 watts *15.00; 
300 watts I5.0&. Guaranteed- Monroe 
Mfg. Co., Box J343. £t. Paul, Minn. 



REWOUND Auto generators give 1 10 
volts n.C* for li eh ting Outfit. Complete in- 
structions In Shop Notes for 1937 only 50 
cents i>osipald Fupufftr Mechanics Pri'ss, 
Room i CS7> , 2&0 E. Ontario St., Chicago. 



EDISON Lifetime storage batteries for 
light and power, Eliminates acid battery 
diseases, Long guarantee, All Kinds re- 
built generating plants, motors, and mis- 
oellancous articles at bargain prices- Free 
Interesting literature. T. Hawley Smith 
Co.. Croton Falls, N. Y. 



EDIBON Storage batteries fur light- 
power systems, Non-acid. Odorless . ftf- 
teen year life. Five year unconditional 
guarantee. Bargains in complete lighting 
systems. Low prices. Free Illustrated lit- 
erature. '’See-Jay" Battery Co,, &2 Ster- 
ling Ave., Yonkers, N, Y. 



ELECTRICAL SUPPLIES— EQUIPMENT 



ELECTRICAL Kit, *1.GB! Make arc. light 
mile range. Arc furnace. Melt icIelss, met- 
al. Weld iron, brass. Sun-tan rues. Doz- 
ens others, Complete with goggles, in* 
.‘i true turns. Works from house light eur- 
rent. Electrical Salvage Cd., Boil 524- H r 
Lincoln, Nebr. 



electricians: send for our free list 
of blue print? H. Eienrichsen, 140 West 
43nd Street. New York. N. Y. 



HUNDREDS Of new. unusual, hnrd-to- 
PT-et electrical items, replacement parts and 
supplies. Send for free wholesale catalog, 
A u lopow rr, 410 S. Hoy ns Ave.. Chicago, 



MAGNET Lilts- 50 times own weljiit. Re- 
cover lost articles. gl.GO posipald. Partic- 
ular* Stamp. AmfudvO. B61, Minneapolis, 



ELECTRIC Pen engraven all metals, dol- 
lar prepaid, Hudson Bros., East Syracuse, 
N, Y. 



WELDING AND SOLDERING 



DEMONSTRATORS* Electric arc weld- 
ers, Money- saving prices, Used by the 
government, Trial and term? guaranteed. 
Hobart Welders, M-102, Troy. Ohio. 



ARC Welding outfit *1.50. Heavy duty, 
Weld fenders, braze, solder. Lavrpw, 
4366- W r Warren, Detroit. 



DODGE A re- welder. Build your own, 40 
volts. 35-2D0 amperes, direct current from 
old Northeast Dodge 13 volt automobile 
generators. 130 amperes rrom one genera- 
tor, using H electrodes, 3O0 amperes* 3/JG 
electrodes from two genera tors. etc. Low 
coat and upkeep, Results guaranteed. Cer- 
tified Instructive plans *1 00 COP. *113 
airmail 1 3c extra. Welders Club of Am er- 
ica -A, Bo* 3432, Merchandise Mart. Chi- 
cago. 



7&-i25 AMPERE Arc welder from Dodge 
generator. Complete plans and catalog 
3oc. 50 other generator changes. LcJay 
Manufacturing, 547 Lake, Minneapolis, 
Hlnit. 



ELECTRIC Welders, 110-220 veil, lan- 
cooled. can be used for hours, 075.00. Bo* 
331, Hamilton. Ohio. 



CLOSE Out. Slightly used Vj htws&, no 
volt, alternating motors, *B.50. Wilmbt 
Auto fiu pply. 2317 St Paul A vC. , Chicag o. 

'’FEPY ' 1 Onsal Ene engine govarnora; au- 
tomobile engines made power units for elec- 
tric welder*, saw rigs, generators, etc. 
Order one on trial guarantee. *7.5fl post- 

Minneapolis* 



paid. Harris 
Minnesota. 



Ef.l ;( 4 KIKI 



Machinery, 



ELECTRIC Arc Welder, only 22c a day? 
Sensational Commonwealth all -purpose, 
heavy duty, continuous Operation arc 
welder, only *5 75 down — balance payable 
over io months from pronto. Handles all 
welding— tightest ah eel melni to heaviest 
eastings, Operates from any electric sock- 
et. Complete, nothing else to buy. 10- day 
trial. Details It pc. Commonwealth. Dept. 
D-55, Cincinnati, Ohio. 



A, C* Arc-welder. Build your own. Re- 
results guaranteed. Instructive plan^ 91,50. 
COD. Bps 40. Fairviow, N. J. 



SOMETHING New— 110 volt electric 
brazing torch. Produces a 3 inch flame 
similar to an acetylene Welder. Requires 
no gas or upkeep Ready to use at the turn 
□f a switch. Will la&t lor years. Compiete 
with all accessories — *12.50. Dept. B, 

Apollo Mia. Co., 319 union Ave.. Memphis* 
Tenu. 



GENUINE Dodge arcweldcr economically 
built without rewinding. Plans |1, Par- 
ticulars free. Pulis, Booker, Texas, 



WANTED. Plans and instructions for 
building aroweldera from farm liglit 
plants, automobile battery chargers, elec- 
tric car motors, etc. Muat be original, send 
photography of welders built and prices 
wanted fur plans. Welders Club of Amer- 
ica. Bps 3432. Chicago. 



REBUILT Electric arc welders, nil sizes* 
a.c.— d.C, Service Cb-. 3732 Cedar Ave., 
Cleveland, Ohio* 



ENGINES* MOTORS, DYNAMOS 



A.C. ELECTRIC Motors. U h.p., *3.50, 
Bend M.O. Larger sizes, list 10e. 3000 

Bailey St., Philadelphia. Pemia, 



phase. 110 VOlt, likr- new. guaranteed, $0.35, 
Send cheek to Erie Electric Motor Cd.. 120 
Church, Butlalb, N. Y. 



SMALL Elect, motors, high speed. 1/10 
h.p., HO volts, uplver^at, rebuilt, *2.00 
postpaid- McConnell, 1619 Edge wood* Ra- 
cine, Wls, 



GUARANTEED Rebuilt and pew motors* 
genertuurs, Ians. a]| kinds and sLues. 
Very rvas-dhable prices. Tell us your needs. 
Queen City Electric. 3, callfoT'iUa, Chi- 
cago. 



WINDING Data, 225 motors, single and 
three pha^e. Price SL Motor Data CO-, 
Rdx 763 T. Kanins City, MO. 



GOVERNORS For auto engine. Read 
our ad on page 132A. Mig. Candee-S-mitli 
Governors, 



MACHINERY* TOOLS AND AUFFLHI 



CONCRETE Building block machines and 
hiold.s, Easy puymontii. catalog free. Con- 
crete Machine Co,. 5 Nortlt MaSfl Et * 
St. Louis, Mo. 




BARGAINS, Demonstrator!}, electric arc 
welders, guarantcEd, 3Q days trial and 
terms. Write Hobart Welder Exchange. 
Bo* M- 183* Troy. Ohio. 



GEAR Cutting with lathe, 90^f. quicker, 
very' simple. Np cutters, etc., nesded. In- 
al ructions *2.00, MellC Research, 7340 
Chestnut, Kansas C ity. Ms* 

HOME Shop machinery! Paint spraya* 
Used lathrt. Circular. Burk Machinery* 
1314 prospect Ave. . Taledo. Ohio. 

IS" *5" Sebastian Geared head motor 
drive Gold Seal lathe. Excellent condition. 
Write for bargain price. Cincinnati Ma- 
chinery & Supply CO,. 219 E. Second St. T 
Cincinnati, Chun. 




BALLBEARING Grinders 93.80, Willerk 
Atfg. CP.. 1945 N. California Ave.. Chicago. 

BENT Iron craft and 460 other useful 
subjects m shop Notes, Vol. 2S, only 5oc 
poEipaid. Papular MethfllliCs ProSs, Room 
IC3T1. 200 E. Ontario St. . Chicago. 



FREE — Bargain catalog, handy electrical 
tools, drills, motors, machinery, accesso- 
ries- for mechanics, craftsmen. Paramount 
Products, 24 5 A Broadway, New York. 



PLASTICS. Brass, aluminum. Dow metal, 
monel, stainless steel, gears, etc. New cat- 
alog I10W ready me coin. Hobby Supply 
House, BOX 201.4, Pittsburgh. Fcnna. 



BOATS, OUTBOARD MOTORS, ETC. 



KAYAfC Construction kits (10.45 up, 
Catalogue free, JatrteslcWd Specialty C0. T 
3T7F. Titusville. Fenna, 



BUILD EleCtrkc outboard motor from an* 
tomobELe generator. Operates with car bat- 
tery. Complete plans and catalog 10c, 
Li: Jay Mfg,, 547 Luke, Minneapolis, Minn. 



FORD And Zephyr marine engines, Send 
IDc coin. Lehman Engineering Company, 
Newark. "N, 4- 




INBQARD Power lor your row boat or 
canoe. Any part or complete kits, Sturdy 
Craft, 3404 BrUlge St., Philadelph ia, 

■‘NEW Front &t«rlng* pt motor sleds, us- 
ing outboard or motorcycle engine, snow- 
mobiles. blue- prints, ksto and supplies. 
Propellers, counter -Shaft, Bargain prices! 
Rush dime for (meant*. Mead Gliders, Pept, 
1B-BC. 16 So. Market St., Chicago. 



MAKE 12’ Kayak, new easy way. Full 
sisc patterns *1-30- Henry Bakewell, *1 
Billings 5t.. Lowell. Mass. 



AUTOMOBILE Transmission conver- 
sions. Marine use. High reverse. Com- 
plete line Ford model A and D con version 
parts Walter Machine Company, 75 South 
Street. Jeraey City, New Jersey, 
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BUILD A boat by ChE Welch System. TJb c 
Welch ready cut parts. Send JOC tor large 
catalog showing bouts of many types. 
Welch Boot & Supply Company, Station 

K-l. Milwaukee, Wisconsin, 

ICEBOAT Parts <24.75. State sails 3 7 

up. Try-Ba ll Co.. Pat terson, N. Y . 

BUILD Y&ut boat and save: sislns: our 
knock down frames. Muller Boats. 4,1320 

Scicnth Ave. a BPOOMg P^ H. Y- 

ASSEMBLE V»ur own boat- Our finished 
knock-down frames eAve juu 2/3 builder'* 
rwt, Alt types and ktzes. Bend 25c for 
big catalog. Brooks Boat Co., Inc, , D4, 

Saginaw, with. 

OUTBOARDS — Save \j. Good U9C(t 

B arts, all makes and models. Bargains re- 
uill motors. Crandall II if Its CO-. 7$-D 

Commonwealth, Boston, Mass. _ 

FORD Marine conversion parts and ktts. 
Models A. B, VS f domestic dr lorriifni . 
Catalogue 25c topin'). DimllthSQIU, 3101 C 

St.. P hiladelph ia, Forma, 

12- FOOT Flat bolt am rowboat — complete 
plans 2 ac. Fire boatbuilding catalog, The 

Rudder, 15 Murray fit.. New York. 

BOAT Designers are highly paid profes- 
sionals, Complete course by tnlilL Catalog. 

Watbag. Mon ts'ille, N . J. 

BUILD Your aw n boat — New book gives 
plans, methods, etc, 312 pages *3 Popu- 
lar Mechanics Press, Room <c3l>. 2(H) E. 
Ontario St.. Chicago. 



SPORTING GOODS, GUNS. FISHING 
TACKLE. ARCIIEKY 



FOR A "Punch" new heavy fast train- 
ing ba#s, pat. pen. Circular IDe. J- Andre, 
3&20 Mt. E lliott ( rear) L Detr oit. Mich. _ 

FENCING Equipment. Polls-, swords, 
masks. etc. Low prices. Free catalog'. In- 
dustrial Products, 274 Madlsdn Avc.. New 
York. 

KNIFE Throwing instructions, ten cent*. 
Throwing knife one dollar postpaid Frank 
Dean. 1204 E. Ban Fernando St., Han Jo$e, 
Calif, 

SUBSCRIBE Now to I be lending archery 

magiwtlne of America. Covers mi phases 
of archery. Ji.oo the year. Bend ten cents 
for cample copy. American Bowman Re- 
view, Albany. Oregon. 

SNOWS HOE Troubles eliminated. New 
tic. Copyrighted blueprint 25e. Antoine 
Gagnon. Nort h East, F e»h*yhnn] la . 

SPORTSMEN ! Free bargain gun pita- 
IfB- Skiers! Free bargain ski cataLog. 
J. WarshAl & Bona, First & Madison-I, 
ficatUd, Wftsh. 

HUDSON Bay blankets, Indian pack bas- 
kets, camp atovea knives composes, out- 
door equipment. Free catalog. II owe Fur 
Co.. B ox P . Coo pers Mil In. llainp 

ARCHERY, Most delightful apart for 
young and old. Instruction book JOc. Cat- 
alogue free. Archery Sales, til? d. State 
_Bt., Chicago, 

NATIONALLY Known and advertised 
guns delivered at bargain prices. Cala- 
JOgtiO free. Hoyt* 5 - Store, S ac City. Iowa. 

OUTDOOR fipnrt-K for everyone— Enjoy 
them, all your round with aid of book pub- 
lished by Popular Mechanics. Hundreds of 
Ideas for new and popular spurt* lor every 
seaum; complete Instructions lor making 
necessary equipment: at small coats 350 

f aces and fi&tl illustrations. <2 postpaid. 

dpulir Mechanics Prass, Room (C37). 2QQ 

E. Ontario S L. , Chicago. 



FIELD GLASSES, TELESCOPES AND 
MICROSCOPES 



D POWER 32mm. Prism monocular 17.95. 
New government leit-iPS for <45 bLnocular 
used- Results, of sao binocular but ono eye. 
ISO yard field, great light. & ounces. Frac- 
tion original cost. With leather case <7 £15 
prepaid. Catalog: blnoculara. held glasses, 
tfrteKOpefi, etc., 10c f credited). Largest as- 
sortment. Lowest. prices. DuMaurler Co., 
Dept. 201 -A. Elmira, N. Y. 

Grind Powerful telescope worth S50 qo 
finished. A” mirror kit S3.0U postpaid. 
J. Loepfe. 2135 South 57111 St.. Milwaukee, 

W is. 

ROYS’ Fine field glasses given free. 
Nothing to buy, Emery, 113 Lincoln St,* 
Pittsfield. Mass . 



lenses And Instruction* for g-Lant pow- 
erful telescope S3. DO. AtMTSCO, Bos 212p, 
Fhublng. N. Y . 

BUILD Powerful iAtroncmlul telescope. 
Complete plans, diagrams, etc, 25Cr Treka 
Optical. Evanston. Illinois. 



TELESCOPES. Microscopes, binoculars, 
Lowest prices. Optical catalog free. BrOWll- 
aOupe C d-. 2 34 Filth Ave.. New York, 

FREE Cat&ldf listing microscopes, tele- 
scopes, field glasses, chemical and scientific 
supplies. Send 3c for postage KemkJl, 

30TM Bri dg e St., Br ooklyn, N. Y. 

BUILD Reflecting telescope*: catalog 

free. Instruction IOC, Optical Laboratories, 

Larch man t. N. Y, ^ 

TELESCOPES. Mleroacopw. binoculars, 
mineralogy, chemistry. Catalog free. 

Tceko. Evan s ton, Ijj. 

USED Microscopes, binoculars, astro- 
nomical telescopes, adrvcylng instrument* 
— Bought, sold, repaired. Bend 1 DC for list. 
Rasmussen. P. O. BOX 234, Amsterdam, 
ff. Y. 



ANTIQUES, RELICS, INDIAN GOODS 



100 GOOD Arrowheads S3. Catalog Sc 

H. DamcL, Ho t Bpfitlga, Ar k. 

1M GOOD Arrowheads, <3.00. BatLsf ac- 
tion guaranteed. George Holder, Glen- 

woo d. A r k. 

INDIAN Relies, bcftdWOfk. coins, curias, 
min prats. Catalog Ac. Indian Museum, 
North branch, Kansas. 



TAXIDERMY 



GLa&S Eyes. Taxidermists', furriers 1 
supplies. Lowest prices. Forty pagp cata- 
logue, free. Write today, Etwood Supply 
C o., 2 22 Smith Bldg 1 ., Omah a. Nebr, _ 
TAXIDERMY BiippUes— Quality urtifl- 
clal eyes, teeth, genuine Jonas head forms, 
Tools, materials, etc. Everything for the 
progressive taxidermist. Bend 10c Tor big 
Illustrated catalogue. Jonas Bros., UH9 
Broadway, Denver, Cold, 



DOGS. PETS, KlKIJS 



PUPPIES — Al) breeds. Sons and daugh- 
ter* of famous $5000 chninpLons. Sold on 
approval. <5U-<100. By mail only McFar- 
Iin B reed rra Se r vice, Dela y & 11 , W lsrons 1 n . 
COLLrES, Shepherds, bull pups. Ship 

any where, R. Ton n. Da llas. T exas. 

SPORTSMEN: M& Pointers . KfraLght 

Cooners, Combination Hunters, llahbit and 
FOX Hound*. Cheap. LLtft free. Ramsey 
Creek K en nel*. Runns f y, _lll._ 

PUfplE$! Balnt Bernards! Puntlindll 
BatLs faction guaranteed. Dime brings de- 
lightful photographio proepeetUs. Royal 

Ken nels. No. fl. Chatt y , N. Y. 

PALI Shooting dogs, stupendous, bar- 
fit! US, Jack Y. Flicker, fjbarpshurg, 
Fvmift. ' 



BIRDS? Get American Canary MAglXlUt 
monthly. Year, Sli ait months, EOC. 
2K3 9-P N. Hals ted, Chicago. 

BEAUTIFUL Pure white police dogs. 
Anaemia Kcnnrls, Mose, N. Dak, 



POULTRY AND FARM SUPPLIES 



MAKE Money with poultry, Read Poul- 
try Tribune, a monthly magazine that tells 
how leadLng poultry jalaera succeed. Only 
poultry magazine operating hx own experi- 
mental farm. One year 50c, three years 
• 1.00. Poultry Tribune, Dept. E-33, Mount 
Mo rrlx. 111. 

b J N E V ER - PREL'EE' ' Hog Fountain. Best 
W&tcter made. No valves, floats. Priced 
low. Illustrated folders, Weltschu rack's, 
Moilt murfrrtCl. Indiana. 

BUY Beympur Chlekx *n<t arc more prof- 
its this year. Barred, Burr. Whitt Rocks, 
Reds, Wyandottea $S.25. Leghorn? )7,25, 
Free Catalog. Seymour Hatchery, Bpx 3$, 
Seymour, Ind. 

DEMAND Davis Chick* for broilers, lay- 
ers. High priced broiler* , low priced feed 
mean greater profits. Write for new cata- 
log and advance order discount. Turkeys, 
erxed chicks, Davis Poultry Farm, Route 
34_ Ram sey, Indiana . 

MAKE More profits with Salem'S A A 
Chicks. Write far prices and free cata- 
logue. We pay postage and ship COD, 
Salem Hatchery, Rt. 13, Salem, Ind. 



FARMS AND FARM LANDS 



TifE Great Northern Railway serves an 
agricultural empire of fertile productive 
farms where Tents, prices and operating 
costs art low 111 Minnesota, North Dakota, 
Montana. Idaho. Washington and Oregon. 
Write for free book and full information. 
E. C. Leedy, Dept, 157, G. N. By,, St. Paul, 
Minn. 



BARGAINS In land! Where crons arc 
dependable. Washington, Minnesota. Mon- 
tana, Idaho, Oregon and North Dakota. 
Literature, Impartial advice. Sp«iry state. 
J. W. Haw, 119 Northern Pacific R,y. r 

SI. Pau l. Minn, 

EQUIPPED Farm, site for cabins and gas 
station, reads bird; 50 acres on sLate high- 
way, 43 min. drive to 2 cities; fishing 
Stream and swim pool, JO acres tillage, 
some timber, fruit; gaud 5-room house, 
basement barn 30x45, 2 hen he uses: splen- 
did bargain at <2204. part down, including 
horses, 6 cattle, hens, implemonta;' page 
32 free bargain catalog, Btrou.1 Ag'y, 

255 -P _4th_ Ave ;j . Ne w York C Uy. 

CANADIAN Tax Bile lands for a dollar 
an acre atld Up. Gmail monthly payments. 
Form*. Umber, hunting and fishing camps, 
minerals. Limited number al properties. 
Write At Once for free illustrated booklet, 
Tax Gale Service, Room £13. 12 Queen St, 

W-, Toronto, Canada. ^ 

WANT To liear from 'owner ot property 
for male or trade. Detail* free. Real Estate 

salesma n . Desk B, Li ncoln. Nebr, 

40 AC31ES. Near White River, unim- 
proved; poultry land, <115. <5 down, <5 
monthly. Free list and literature. Hub- 
hard. SIS Grossman Bldg., Kansas City, 
KUO. 



PROFITABLE OCCUPATIONS 



MUSHROOMS Grown at home with 
liinwly patented tobacco stem spawn, Book. 
Pictures freo. Telia all about thia profit- 
able business. Write Horne Growers Serv- 
lce, Box C3, De pt. _D-3, West Cheater, Pft. 

WANT Money? Quickly. aUtoly, cully, 
steadily and honeatly. 101 practical ways 
far husbands and wives, students. bJJJ, 
girls, only 4!>c. Your money buck. 11 hot 

pleased ._ Julius. A marillo, IB, Texas. 

"RAISE Frogs !" We buy! Good prices 
ycAf round. Btort Jtmftll pond. Free taocik 
sln>WB sketch. American Frog Canning, 

1IE.3-A1 New G rleanf !, Dwils iana. 

HE An independent producer. We pay 
lor Equipment. Californio Earthworm 

Far ms, Ln Canada, California. 

•TlOW to Grow Pearls In Bedrooms, In 
shellfish.' 1 Postal brings miormatior. 
Pearl Cul t TirJsts, W ood lam b New Y ork. _ 
Mft£L M.. earned E'hl7, three weeks rais- 
ing mushrooms ln crliarl Exceptional, but 
your cellar, shed perhaps suitable. We buy 
crops. Book free. United, 3B4A Lincoln 

Ave.. Dept. SB, Chi cago. 

RAISE Rabbits and ctvl-es for us, We 
buy at top prices. Complete delaits in est- 
alos, contract and magaElne, 10 cents. 

Stahl. Box 1 , Hdmw Park, Mo, 

RAISE Fur rabbits. Wo pay to 57, CIO 
each for young. Catalogue free, ttab- 
l):cnes, Bowling Green, Kentucky 
INVESTIGATE Frog ^raising— ^a profit- 
able side line, Valuable book explain.? and 
illustrates every phase of subject. Covers 
very latest developments. $E pas: paid. 
Popular Mechanics Press, Room 200 

E. Ontario St., Ch icago. 

" four Years With Frofis., 1 ' Experience 
arranged in quentlom and answer* de- 
scribing ponds, vegetation, aeg and mar- 
keting Twenty-five cents coin. Lafayette 
Frog Farm, Lafaye tte, Louisiana . 

DRIVE TO country, movies 6 f lemoona r 

Work morsiiness homo. No canvoMingl 

Fotl o-H. S tatLon D, L o n Angele s. 

FREE Booklet describes Id plana tor 
making $£ 0-3100 weekly, in home or alftce, 
bmlnrju of j'puf Own, Elite Co,, 2t4 Grand 
Bt., New York, 

RAISING Jumbo frogs.. Interesting. Big 
future, Females lay IO.W30 eggs. Fret lit- 
erature. American Frog industries. Boat 
33$. ftayne, La. 



TREES, SHRUBS. EOQTS, HERBS 



JUBT Out! World's greatest "Herbalist 
Almanac," Beautifully illustrated In nat- 
ural colors. Contains over 200 ald-fash- 
teued herb medicine recipes far home use. 
JOc postpaid. Worth dollars! BotHtdca, 
145 W, 112 th St, Chicago. 



OLD BOOKS WANTED 



WE Pay up to 15000 each for old books* 
also high cash pricea for old magazines, 
tetters, IteWapii-pcrs. A single story book, 
school book. Old Bible, travel back, al- 
manac. etc., that locks wnrtbEess may bring 
you t&n, JlfiCi or S5M 111 Cash. Thousands 
wa n ted. Send IOC now r&r latest price Hat. 
American Book Mart, 140 S, Dearborn, 
Dept. 2(H3. Chicago. 
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HOOKS, J'KHlOrtir’ALS. PICTURES, 
POSTCARDS 

NEWEST RAdiC, electrical books, 20e to 
$1. Amazing values. Catalog free. Elec- 
tronic Publishing Co-, Box 323 -L, Lincoln, 

Nebr. 

liberty Mas^Lriric "i 1.50. year Tn» 
Glory— 2ft issues, $2.M. Geta'S, 139 Brick, 

Dickson, Fcnna. 

<l A Physician in the Itou-ia" i937 edi- 
tion, 3 volumes In one. a&n pages, illus- 
trated. Cloth bound, Special price $2-50. 
Wallace & Co,, sox 2 4HLi , St. Petersburg. 

71a. 

MAGAZINE Back numbers, all hinds, 
Charles, 50fl b. Jon es. Detroit, Michigan. 

BOV M^chbnlc — Famous library Ol 3 Vol- 
umes covers the building of almost every- 
thing a boy might want to make. Actu- 
ally covers 3. DUO different articles. Each 
volume 400 pages, fully illustrated, cloth. 
Price $3 earn or pet of 3 vota.— *a postpaid. 
Popular Mechanics Press, Room fc37y, 200 

v. Ontario si . ch'eaco. _ 

E l A RE Anti qu e buck ■; . Some I w u h ;.i ilfl s ed 
years old. List, ten cents. Friday, Streator, 

III. ■ _ 

MAGAZINES Bought, sold, exchanged. 
T.lstK 10C- Neeley Service. Jennings. LA. 

■. . BAPTISM, immersion arguments an- 
swered- Pamphlet 1 00, ChUrGtl Press. 
Greenwood,, Wisconsin. 

GAMES— ENTERT ATX HE S T 

FT. A YK , Operettas, musical corned! ca, 
complete minstrel first-parts With song 
programs, blackface skits, vaudeville acts, 
menologs. dialogs, recitations, juvenile 
plays and songs, musical readings, enter- 
italnments, nute-up goods. Catalog free. 
iT, S. Iftenls-cn As Co.. 203 N. Wabash. 

Dept. U. Chicago, 

f- “TEE-UP" Parlor golf gftme. nmltar, 
Plppel. Publisher. Grand Haven, Mi chigan. 
» GAMBLER' S-DREAM! Intriguing, fas- 
rcSnatlng card game, with secret llUtnte- 
'tisns 4 ‘how to win." 50C-. Unlsjue Studio, 

I 33 Fulle rt on. Albany, N. Y. 

► PLAT Electric games lor excitement and 
[run! Baseball, TootbaL), basketball. Par- 
ticulars tree, Electric Games, Holyoke, 
Mass. ’ 

MAGIC TRICKS, PUZZLES. 

JOKER NOVELTIES 

VENTRILOQUIST Figures, instruction 
and 24 page iEluslritOd catalog 35c. Frank 
Marshall. 831 No. State Street, Chicago. 

111 . 

BE A magician. Large professional 
magic catalogue of latest tricks 25c, Cash 
paid for complete Tar bell magic courses, 
Write, Ireland, 100 N. Eu ta riwrn- Chicago. 

LEARN Venf.rl loquLst art. Easy. Low 
cost, Free details. Apex, 221 E. 31, New 

York, 

LEARN To entertain with manic, cata- 
log 1QC coin. G em. TJ-ifl, Wollas ton. M aas. 

samples Catalog, ncveltj», photos, 
25c. P. O. 130K 4G8-P,_N< 1 w Haven. Conn. 

PASTIME For the whole, famiiy^Boys 
and girls pUZfclc. 1000 prublems, 35 cents, 
no stamps Accepted. WAlCbmait? Puwle, 

105 B roo k flew A ve . . Tr oy, N. V, 

SNAPPY VentrlToqull acts, cross fire 
dlftloguas. monologues, comedy bibs, hilari- 
ous sketches. Specially written, reason- 
able. TLzzard, 17 Suydam Street, Brook- 
lyn. K, Y, 

FREE Tricks r Join Magicians' Frater- 
nity i Monthly magazine, sample Ifte. In- 
ternational Magicians , Mt. Mn rrlS . IU inoiE. 
“EARN $25 A night with magic. Make 
professional equipmont at Pome for almost 
nothing. Stamp bungs list and informa- 
tion, Merlin!, 400 Llnwpod . Buffalo, N. Y. 

- JUST Off the press J Our large catalog 
of magic for everyone. From the beginner 
to- the professional magician, send 25c for 
your copy, Chicago Magic Co,, 350(1 N, 
MftSOn.A VQ.;,_ Chicago. 

35 CARD Tricks. 3 magic catalogs, 10c. 
Lnn oc gftn._55-E Wacker. Chicago. 

LARGE Illustrated magic catalogue 30& 
Lynn, Midland Ave,, PoramuB- N J. 

EARN Money in any crowd. Call names 
of stronger^, tell unspoken Questions. Pro- 
fessional course mi ml reading, spirit writ- 
ing. etc., ji, Henderson, lion 341, San 
Be r nardino. Cft Tif- 

LEARN Ventriloquism 3c stamp brings 
particulars, Smith, 125 N, Jefferson, 
Peoria, 211, 



LARGE Professional magic catalogue. 
25c. Holden, 32Q W. 42nd St., New York. 

MAGIC Catalogue, latest tnoka, iQc, 
Frank Lane, Little Bldg., Boston, Mjlf.k. 

RARE COINS 

GET Profit ami pleasure in collecting old 
colng, Seiid U>c for 45 -page | Eluslratod 
coin catalog, Von' 13 be delighted with It. 
Send for it now, b. Mas Mehl, 37ft Meh] 
Bldg.. Fort Worth. Texas, Larseat rare 
coin establishment j n U, S, Batabil&bed 
38 yBAiW, 

INDIAN Head cent, and list lftc. Charles 

Ran ker, Ballna, Kansas. 

OLD Money wanted- Will pny fifty dol- 
lars tor nickel of 1B13 with Liberty head 
(no buffalo 1. We pay ca&h premiums for 
all fire Coins. Send 4c for largo coin fold- 
er. Muy mean much profit to you. Numis- 
matic CO., Dept. 2ft, Fort Worth, TejtAS. 

' CALIFORNIA Gold quarter size 25c. 2D 
different coins classified 25c; Ro different 
$1.00. Bistioff, 730 Locust &L. Kansas City, 

Mb. 

i(K) COINS, Biua, tokOhs 750, 33 for 250. 
Qtto Gddehon. JG4E9, K*li&.iiu City. Mo. 



SILVER Coin and hats JOC. 
Gould, Box 73, Brighton, Mass. 



Maurice 



ILLUSTRATED Buying and selling coLn 
llaits. ldo, Chester Brooks. 824 Cameron. 
Dull ms, Texas. 



LINCOLN Commemorative i^s., SI oaeh. 
Ft vo different commemoratlvea (5,7$, Com- 
plete set Lincoln cents Including album, 
80 different, fine to uncirculated 8$. 73, 
Postpaid. B. M. Kaeppei. .Merritt Build- 

mg. Los Ang elott, C a lifornia. 

Chin NS And atampa, curios sold, bought 
exchanged. Free 1930 list. Hpasman, 211 
South 7th Street, St. Loula, Mm. 

SOME specimens 190? c#ut worth tlft. 
We buy certain coItm. common and rare. 
Olher^ worth to tWOQ; certain 1801-1885 
Indian head cents 31 UU- each; dimes before 
1895. S45D; Liberty head nickels before 1914, 
$30ft; large pennies S3 000; encoded postage 
stamps, 113; half cents, S3 75; half dimes* 
3375; quarters, taoo; fractiosiat currencies; 
paper money; gold dollars. *1,500; colonial 
coins, S3dft; silver dollars, (fOftfl; 1933. 50c, 
$4.00; foreign coins $10A r etc. Only certain 
Cblm worth top p ticca, bat others have 

I iramiutn value too. Band iSc today far ti- 
ns trated 1937 coin book, before sending 
Chins. National Com Corp.„ (80L Bprlng- 

field. Mass. 

1003 JAVA Copper, latest bargain coin 
list, dime. W. Webb. Westminster Rd., 

Roch ester. N, Y, 

*5,00 TO *3$[>o,9q Each paid for ’«» 
coins, Send I5c for newest 3H page Sllus- 
tratod hujlrur book, Bob Cohen, Box 
3507-R. Cleveland, Ohio. 

ss to 4500 Each paid 7 or" hundreds of 
old or odd coins. Keep all until posted. 
Many very valuable, send ifl cants fear il- 
lustrated Coin Value Bpok. 4x8. Guaran- 
teed buying and selling prices. 31 years In 
business. Coin Exchange, Box 5, Lt- Ruv, 

N. Y, 

UNITED States coins at bargain prices. 
2C pice* And newest, 1937 selling price list 
Kid, F t n Cohen . Bog 35Q7. Clrvrlflnid. Oh io. 

FRIlE! Foreign coin, banknote, and 
largo Illustrated coin catalogue. Bend 4c 
postage. Cain approvals scut, TatlUim 
GeincO- Bpt'i Ilk field -1E5, Mass. 

RARE U. B., foreign coins, war medals. 
Catalogue IOC. Mcngelle, Colorado- BprLngs, 
C&lo. 

UNITED Btatea. Large cent. 2c bronze. 
3C nickel And bargain list, 25C. Eleven 
dates large cents, 41. George F, coffin Co., 
Augusta. Mai ne. 

COMMEMORATIVE (Vj. Illinois . Ore- 
gon, Stone Mountain, San Diego. Tcxa& t 
Long Island, *1-50 each. Illustrated cat- 
aloguc lftc. Norman BhuEts, Balt Lake, 
Utah. 

STAMP COLLECTING 

wonderful Bargain; British corona- 
tions. St. Lucia, Skrra I^cone. Nigeria, 
New taoznmbinue. and toft different others. 
Everything 10c to approi'at applicants. 
Dusenberry, Box 739. Fresno, California, 

SUPER -WONDER Pocket Offered Con-- 
talnSue 0ft dlffsrent stamps from Afghanis- 
tan, Trans-tordanio. North Borneo, Mon- 
ciiukuo, Sudan, Macao, Iraq, Guadeloupe, 
French and British Col antes, Including na- 
tives, beasts, ships, etc., all for $0 to np- 

K roval OppEJeanLs. Big illustrated h$t3 
ree. Kent Stamp Company. Box 07 (0), 
Brooklyn, N. Y. 



FREE1 5 Revenues, 10 eopimemoratlveffl. 
Approvals. Postage 3 cts, H utter. Cum- 
berland, Maryland, 

2D0 V.'RTETIES United States *1.03; 
ion — S i c, w ng ht, Dover, Ma as. 

25 DIFFERENT Canada. 4c. with ap- 
ptuvals. Sweet, PB185, Winstod. Conn. 

U, S. Approval* to responsible collectors, 
Lundgreq. l lfrl Eustls, Bt, Faul, M i nn, 

TWENTY Airmails dime, with approv- 
als. N euro Stampco. 4909 North Seeley, 

Ct'! [CS_Kft. 

CANADA 50 Different 20c with approvals. 
Chos. Chase, Newcastle. N. H. 

WORLD’ 3 Largest triangle I Spain tri- 
angle, and K. Guinea bird of paradise air- 
mail; tS U, S-: big pkt. 25 diff, Russm 
l cat. nearly 01.0ft>; pkt. Br, Cal^- includ- 
ing abdicated Edward, Silver Jubilee, cor- 
onation, Egypt, TrB-vancore, Ireland, Ma- 
lay, etc. All for only 5c to approval ar 
f’Ldetity Stamp Co,, Barrister 

Washington, d. C. Free: Unusual U. 3, 
and foreign Bat. _ 

FREE. A beautiful pictorial set to seri- 
ous approval appiioanta. No poeto&rds an- 
swered. nonry Dowst, Box 10 - w H Short 
ralli, N. H. ’■ 

PRODIGIOUS Giftl German state, Se- 
langor, Perak. Trinidad. Negri Sembilun, 
foreign revenue, bi colored Banana airmail, 
Siberia — absolutely Tree with approvals! 
Postage 3c. Saxon Company, Dept, 85, 
Albw Bldg., Brooklyn, N, Y. 

GIGANTIC Bhnpal triangle. Turks 
Caicos, $5 U. S.. Cayman Islands, rare 
genuine Baden. Everything free to approv- 
al applicant# r-ntliftiiiij 3c inostage. Viking, 
l-a._Hanaon Place. . Bfooklyr, N. V. _. 

DENMARK. Kings jubffee 17c, Hans 
Andersen comiruiuoratives 12c. Ancient 
ships -complete (lifr 12c, Sweden, Gusta- 
FUi Adolf US com me mora lives fa I 25c. 
American, ffOO mlE&d 2r,i;-. Foreign, 44ft, 
IftQ different 25c. Jackland. 1129 Blaine, 
Raelpg. wts. 

SEVEN Pretty mint blocks of the French 
Colonial a tamps, and beautiful Queen As- 
trid mint blocks, All iftp to approval applt- 
cants. Har ry Hansmcier. Forest City, Iowa. 

BOY Scout Jamboree .stamp and United 
States catalog, dime to approval appli- 
cants. Clough. Frane#stown, New 
shlre . 

HISTORIC Art covers from original 
drawings for omiuhcmoratSvc issues. Vir- 
gin islands next. Envelopes four for 3ftc. 
Two designs, First clays single 2ftc, Harry 
Alien, rnc.. 22 North 9th Street. Richmond, 
Virginia, 



DIAMOND Shaped air mail- -Big packet 
100 all different, including air mail, com- 
memoratives, Congo, Epirus. Manchutuo, 
ate.; ast of two ex- King Edwards and Coata 
Rica diamond shaped air mall; rearer U. S. 
telegraph, eat. 30c; pkt, British Coluniot;- ■ 
Gwalior. Hyderabad, Sliver Jubilees; big 
lists. Everything for Sc to approval appli- 
cants, Send today 1 Mystic Stamp Co, h 
Dept, 80, Camden. N ew York . 

FINLAND— 35 Different. 10c: 15 China 
10c; 10 Ecuador, me; ft Palestine, 10c; 15 
Philippines, lftc; 25 Canada, 10c; 3ft Bel- 
gium, 10c: 25 Switzerland. 10c. Stamps 
accepted. Elsca. B-owlIng Green. Ohio. 

BIG Bargain! Triangle, coronations, 
Mongolia. Epirus, Albania and Iftft cliff, 
ethers ee talon ing up to 50e each. Every- 
thing only E Dc to npproval applicants. Rcf- 
erences. Fauly , Ba d Ake. MJchlgan. 

AIR Mails liter Fine packet G0 dCffercnt 
stamps, (00 tra-shl lor So to approval ap- 
plicants. Set of three airmails free with 
each order. W. H. WatMP. Dept. H, 
I Havre, Mont. 

NEW Gauge. Sensational I Tndlipenu- 
bte I Over ton different philatelic usc^. 
Send Quarter, Dennis, Osgood St.. Pitts- 
burgh, F enno. 

SOMETHING Really good. Three dimes 
( securely wrapped) or dollar bill brings 
you beautiful introductory lot stamps 
worth ten times more. Lists free. Btleski 
station B, wmniiwe. Canada. 

5ft DIFFERENT Beauties: Chlna'a Great 
Wall, eor-onatirins, Edward Moroccca. com- 
memoratlv« 10c. Approvals Included. 
Sevkaye. 245& sta tion st., Chtcaeo. 

SOUTHERN Rhodesia CorOiia Lion! Id. 
2d values of this scarce set with 25 valu- 
able Jubilees-, coronations and bi- colored 
com memora Lives, lftc to approval appli- 
cant?. Frederick Day, 3ft38 Broadway, lu- 
dtanapohft, Indiana. 
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A BIG Bargain — All for only 55c, stamp 
album, providing spaces fur 2200 sumps 
With 700 Illustrations. packet of 500 dlffcr- 
rhl Stamps. 600 hinges, and millimetre 
measure. Free With each order our pam- 
phlet which tells “Haw To Mate A Stamp 
Collection Properly.” and Olir price list of 
albums, supplies and hundreds of bargains 
in sets and packets. Queen City Stamp 
Co., Room 3G, 004 Race St.. Cincinnati, 

Ohio. 

33 DIFFERENT" Um ted Elates 10c, Ap- 
provals. Uteeht, JH3 North Keeler, Chi- 

CSgO. 

100. LATIN America "with approvals 25c, 
Thurman Bailey, Flers&m Flor id a. 

FREE i surprise packet t Approval ap- 
plicants, Van ormrr, SS6& Cottage GtovC 

Ave.. Atlanta. Georgia. 

»'GOYA Nude” stamp 1DC to approval 
applica nts. '* Jewells, 1 " Tam aqua. Penn a. 
BEST One cent approvals in America. 

El Vi II Stanton, mant le.. Conn. 

M DIFFERENT, Fine U. 3. Liirluchng 
perforation gauge. I0c With approvals. The 
HE amp Shop, aofl Holland Bldg.. St, Louis, 

Mol . ________ 

airmails. Commemorative*/ etc., 201. 
1 Pc . Wehirlj. 4£f Broadway, PflssajC. H. J. 

FREE - 2Ei“biflerenL dandy foreign ap- 
provals. Bargains! V alletta. neclo. Idaho, 
1936 SPAIN Alrpost (4>, aIso"25 different 
Stamps 10c to approval applicants. Simp- 
son. 1 1 Copelajid, Ror bury, Maas. 

SPA Stamp. Quarter. McCaddOu. 305? 
Thirteent h Northwest. Washington. D. C- 
BRITISH Colonial air malls. Virgil 
Springer, 18DS Roosevelt Ave., Los Angeles, 
calif. 

ZANZIBAR Jubilee. £5 commemorative*, 
pLctorials, etc. 10c with apnrovals. 
^fltacec. 1 ' 18 Park Road. Toro nto. Canada, 
FANAMA Stamps, $ different, dime, 

Leo Marchosky, David. Panama. 

25 DIFFERENT Smith American iDc, No 
approvals. Burkhart stamps. Sandwich, 

1000 DIFFERENT Mixed"stamp& 2S cents. 

Lizzie Sebastian, Marine, nUflala. 

exchange Your duplicates without 
cost. Particulars free. Gage, Arcade 

Building, Pasadena . C ali fo mia. 

LOON — Countries at war, grand collec- 
tion $ eta. with approvals. Lrk Stamp Sup- 
ply^Bos 8, Station B, Hamilton. Cana da. 

100 EACH: 2£HJ World. 35 commemora- 
tive-^. 4 triangles, fi coronation, Ransom, 

JL3J3 Pontiac. An n Arbor. Mlch._ 

BEAUTIFUL Lot coronations’ Pictorials! 
Comrncmora tires ! 5c with approvals. Val- 
ley Stamp co . Li t tie Val ley. New Y ork. 

FREE! Sample* cellophane envelopes for 
stamps, coins, covers. Wetzel Bros. . Ridge- 
field P ark. N. J. _ __ ^ 

jubilees! lo Different used ioc. spe- 
cial ty Import Service, 230B Harvey, Ber- 
wyn. Ill _ _ ^ 

"UNCOMMON Set free with first selec- 
tion new Rainbow approvals. 3c postage. 
MoG ruder, 123 Oxford Place, Louisville. 
Kentucky, 

400 DIFFERENT Mounted In album 
$3.00. Hirz Cd.. Ryerscm Ave.. Paterson, 

N. J. 

is MEXICO 5c. Approvals, Reideuhach, 
Lexmgton Ave.. Tro y. New York. 

3 CEYLON Pictorials 3c to Approval ap- 

g licants. Cooperative Stamp Co., 130 

latea, St. Paul. Minn. 

WAR’ Spain- Franco's Morpecan sol- 
diers (+5 fl-c; 6G from, fit coEsntriea, flc. Ap- 

B rovaU Included. Franklin Hhultrs, Berne. 

! ew York, 

i Q0 ‘stamps, Approval" applicants, five 

Cents. References required- South Texas, 
31 4 Gunter Building , San Antonio Texns. 

BETTER Approvals lor * les£“Let'& get 
acquainted. Premiums with purchases. 
L. W. Fick. 1929 J .j Broadway. Denver. Colo. 

■ BARGAIN: 75 Different Canada, Cl. 00, 

Newbe rry 940 Fort. Victoria, B. C. 

25.000 UNPICKED Cheap foreign, 95. DO, 
post^sJd^ Lee Beal. 451 Perry , Oakland, 

50 DIFFERENT Canada Or United States 
S Oe. Security. 3 10 Brie. Toledo. Ohio, 
COLLECTION Value |7 001 35c. Eureka 
Approval;;. 4E Wqrthgale . Sc arsdali- N. Y. 

200 DIFFERENT i&e"’”BLg approv- 
als.^ Covert Stamp. 3? State, Rochester, 



WORLDWIDE Penny approvals. Amaz- 
ing values. L, D. Gibson. 13 - 203 , Rand&aa 
North Carolina. 



UNITED States approvals on request. 
Welker i;!20 Liverpool. Pittsburgh . Penilft. 

MIXTURES— Reg. 10c. 20 for $1.00 bill. 
Amrciid0wn._8 _Walnut. Medfor d. M US S. 

SOMETHING Different, historical first 
day atr mall cover wilh 50 selected Stamps. 
33 cents. D ale, Box 714. 11 fry a rm. C u ha . 

SELECTED Penny approvals- Leader 
Stam p Cc . 15 50 Se ward . Detroit. M] ch . 

PENNY Approvals are my specialty, 
Chas. Creek. San Gabriel. C&UL 
CHOICE Stamps on approval, p entry up. 
H&nslLck, J&0 South Ogden. Buffalo, New 

York. 

FREE! id Din. Siam, ac postage. Ap- 
provals. Gordon Davison. 756 Hanover, 

Manch ester, N e w H at'irpslil re, 

CHINATOWN BouvenLr and 123 different 
10C. H. to M. Harris. 560 27th Ave., San 

FtnneiflccL 

150 UNITED States commemorative*. 
CtC-. 13c. 5(M>- — 2flc. f Approvals. ) Paradise 

Stam p*. Blawn ax, P en.na. 

FIJI, Borneo, 23 other British colonials 
3c. Approvals. Porter, Bos BS3, Sprlng- 

ilcld. Ohio. 

TRAVEL On stamps! Visit 15 purtr, on 
5 continents. High spots — Ml. Fiji ana, 
pyramids, Mt. St. Michel Paris. NLagari 
Falls- "Excursion 1 ' only 10c approval ap- 
plicants. Bennett. 2T Washington Square, 

New York. 

NEWFOUNDLAND, 15 Different 5c With 
approvals. Frederick Brown, Plainfield, 

“CORONATIONS’ Jubilees. alnnailE, Erf“ 
wards, fine lot, 5c with approvals. Lew 
Wn rd ^ Sons , 116 Nassa u, Hew Yo rk C ity. 

tl, *2, 14, *5. 910 REVENUES. Also 
Civil War revenues. 1 9th century postage 
hhd comm emorat Ives, battleships, a total 
Of 30 Stamps for only I5C to U. S, approval 
applicants. Metropolitan Stamps. 199 

Proadway, New Yoifc. 

KING Edward and coronation stamps are 
best and most popiilur stamps this year 
and will prove to be immensely valuable. 
&i-t el 3 King Edwards. 2 coronations, 
queen Victoria stamps over 5e years old. 
beautiful submarine telephone stamp and 
South Australia commemorative. All for 
only So to serious approval applicants. 
Potomac Stamp Co., tJfipt, 101B. Washlng- 

tvnjp, C , 

FHE&— 10D Different 3ffto approval np- 
pi [cants. Evanston Stamp Shop. Bok 200, 
Evanston. III.. 

UNPICKEDI 100 U. 6. revenues cm doc- 
uments, 10c! 1.000. 600. Yanvoorhifi, 

Hyndman, Pennsylvania. 

BRITISH Coronations Including New- 
foundland. Bahamas, etc. Abio Ex-King 
Edward, King George jubilees and 20 
stamps from Azerbaijan, China. U train: a. 
etc. All. 5c to approval applicants, dipper 
Stamp Co. r Dept. 6 r Glouettttcr, Mass. 

FREE! New King George set. Postage 
3c. Roberts. a qiF Fourth, Ba y City. M ien. 

300 VARS, ioc. With approvals. C. 
nitehip, bok 743, Watertown. So . Dak. 

FINEST U. S. list free. Best prices and 
quality. Brockman, 500 Plymouth Bldg., 
Minneapo lis. Minn . 

UNPICKED f 100 U. B. revenues on doc- 
uments. 1 DC. Free copy Airline. McKay. 
7300 Yale. Chicago. 

EDO FINE Miked United States with rare 
cover from Civil war period 25c. Approv- 
als. Wright. 3D1 Mealey. Hagerstown, 
Maryland. 

BIG Bargains, approvals ’.jo up. Josi&h 
Babcock. 5t, Joseph. Michigan. 



ATTRACTIVE Approvals by country, 
mostly J/3d cataloguo. Also 1c, 2c stamps, 
Lelnert, asi Maroy Ave.. Bro oklyn, N. Y. 

MALTA, MongolLa, Hyderabad. 135 oth- 
ffi. 10 cents. Lufbcr y. Middletown, Conn. 

G3 COUNTRIES f Triangle airmail] - Cor- 
onation! PJ-ctorLais! British colonies r 
Special 5c to approval appSJ can E-s. nargajjn, 
30P. Ti mes S quare Stati on, New York. 

TWO Old Simons, thirty pictorials, new 
trlan«Lr,'— ioc, with attractive approvals, 
F.conomystanipffi. Bax PI 543. Hartford. *6) 
Conne cticut. _ 

SI. O0 PACKET Fred Enclose postage, 
request approval’s. C. Sccrist. Muscatine, 
Iowa. 



110 DIFFFRENT Scandinavia ]5c to ap- 
proval applicants. Sandies. iflCT SummLt 
iStrcet, C olumbus. Ohio, 

LIBERIA Packet Tree td stpprdv&I appli- 
cants, WcLsh, Els me re, N, Y, 



ELUSIVE United States, on approval, 
Hu ber, 3 South ath, Minneapolis. 

SURPRISE Packet, dime with approvals. 
Newell Stamp Company. 2Da Lafayette 
Street- Aril ngton, _ Mas sac husetta , 

SNAP This offerf 25 stamps (fncludas 
Sp commemorntiT'csf. valluo 92.75! Spcdlal 
n'tth approvals 15d. Brady. ChCsWick, 
Penna-_ 

WORLD'S BmalLest aLrUUdL free Stamp 
magazine. $2.00 U. S„ animals, bird, train, 
Indian, airplane, ccmmemorativCs, scared 
stamps 25 counttlcs. 5c with approvals. 
Capital Stamps, Dept. 2, Little Rock, 
Arkan sas. _ _ _ 

PANAMA Triangle and Su others free ti 
approval applicants sending 3c postage. 
TntEiam Stampco, Spring field -30, Mass. 

FREE Surprise packet to approval ap- 
plLeanta. Large and pictorial penny ap- 
provals. Special iseEcotioins. by countries. 
Alfred C. Joh n s, Sidney. Montana, 

AMAZING Offer! Smoky Mountain sou- 
venir Sheet, Mpst popular U. S. stamp Is- 
sued and 2:i North American stamps from 
Canada, Mexico. Newfoundland. IT S.. 
cataidg over flic. Only 30c to approval ap- 
plicants. Illustrated pricelist free. Durban 
Stomp Co. , Dept. P. Gloucester. Mass. 

MIJTTURRR. Foreign jl; Japan ?1.50; 
U 3 00C ppund. Mias Lon. 4512 N, Racine. 
Uliicago._ __ . 

FREE! Liberia triangle, coronation 
stamps, United Stales commemoratlvos. 
Mosamoibue trianglo, large colonial pic- 
torials and 25 different given free to ap- 
proval applicants sending 3c postage. 
Sierra Stump Cd. h Box D73, SiU Befh&J-- 
dlno, Calif, 

LARGE Spanish ship stamp. AncrbitLjnn, 
Cameroon^, Chad. Dahomey. Gabon, 
uoangi iu packet, of &7 scamps. All ror 5 
eta. with approvals. Sweden, 3129 Garfield 
AVQ., Ml n neapoUa. Minn. 

TREASURE- PARCELS — U E. or world- 
w‘idc — $1.00 ” Bargain!'' i Sample: 25c. 1 

Gi.L:jrni] teed Ray Evans, B rook field, M ass, 

U. B. Commenioratlves — 40 different 25c. 
Approvals Included. Crystal EL amp Co.. 
Racine, Wis. 

fine United States or foreign approval, 
Premiums included, Dealing. Mound, 
MliBwwto. _ 

ATTENTION — World's largest diamond 
ah aped atrmaLl, new rare King Edwards, 
Canadian Niagara Falls. Cartier, othars, 
AIL IDc provided you desire approvals. 
Fair- Play Stamp Service, 1215 Browning 
Hi yd , , l&s Ang eles. Calif. 

MIXTURE. Unpicked United B LaCes, con- 
tains COmmemora lives, prec&neels. etc., 
pound 60C postpaid. Ellis, Box Aft, Ora no, 
Mahie^ 

FREE r 11D Different stampa to approval 
applicants. 3C postage. Zephyr, 5124 
George. Chicago. 

FREE — S2 And 15 other U- S-. PorElgn 
approvals. Fosragd 3c. Wm. Clatworthy, 
Upla nd. Calif. _ 

STAMP Catalogue free: Special gift edi- 
tion. Giant fOrty-page quarterly 3ist:r,g 
hi bums, supplies, coronations, British co- 
lonUds. Caiuidiaus. United States, sats 
and airmails. Illustrations galore! Empire 
Stamp CO., Dept. F.M. , Toronto, Canada , 

NEW, Beautiful — A loose leaf gtamp col- 
lection system. 10c brings you postpaid 
S double Sheets, all different designs. H. J, 
Jorgensen,, 91 Maritime Bldg.. Beattie, 
wash. 



50 U. S, Different commemerntives 30c, 
CO different U. S.. air mail, etc. 15c, U S 
15.0O-S1.00, 50c. 3Qe duea I5C- U, S, un- 
used- hi Lilt 2B diff. Com menus. 5l.Cu Sieger, 
Box 154, crown Point, Ind _ 

REIMERS New packet! Kenva lion.; 
Na yiisfllatid leopard; BrLtish jubilee; Far- 
nguav alrPiirtll; Morocco; Tanganyika, and 
many other scarce countries in our packet 
of new-, recent issues— stamps many have 
never seen! Get this packet today— &C to 
approval applicants Relmera. 212 Flat- 
Iron. Bldg. , Forth Worth., tw. 

304 MIXED. M&nv countries. 15c. Ap- 
proval:-: Harvey r EeepJe. DfcatUC. lud 

15 AIRMAILS Ftte to approval appli- 
cants. Globetrotter. Hotel LaSalle. South 
Bend. Ind. 



EARLY U. 3, Send for list, M. Place, 
Harding, Mass. 

LOWEST Wholesale price. Directory and 
fifty different rare stamps for II. No ap- 
provals. Patck's, PMC953 Spuisum, IS. C.., 
Canada. 
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CORONATION Jubilee air. etc., 55 dif- 
ftrenC 55 countries IGC, approvals. Kctlril 
Stamp CO.„ 112 Bailey Ave., Pftablttgb, 

Pmjml _ 

DIAMOND ALrpost commemorative Issue 
complete, proletariat portraits complete, 
dnmon a tamp. with 117 additional, cata- 
loging Lf.og. only fuc. Friendly Filateliste,, 

BOX 4428P. Philadelphia. P ePIfta. 

STAMPS”” A superb selection sent cm 
approval. Quality at low prices. Fred 

Herzbcra, Box 91 -F. Elmhur&C, 111. ^ 

RARE Airmail, scarce camel Stamps, 
{jhfmee to join hie stamp club. Mammoth 
stamp packet, Alt tor only 5c. Approvals, 
Atlas Stamps. Little Rack. ArkantiUi. 

41 DIFFERENT U. S, including *5 Stamp, 
or complete set U. S. bicentennials, or ill 
different obsolete Canada. 13c postpaid 
with approvals. C. A Lonnan Co., Box 
323. Ch urch, fltrfiet Ann ex, New Yo rk, N. Y r 
U. B. Commeirujrauvefi. coronations, Ju- 
bilees. DNUfth Coloni os . Bargain lot, 5C 
With approvals. Hudson Co., 116 Nassau, 

New York dtr. 

the field and silver coronation set of 
Persia is one ol the liiffiit beautiful Istope 
of stamps in the world, Printed In actual 
gold and silver, the stamps show the glo- 
ries of mystic PersJu. We’ll send Hie com- 
plete set of 17 varieties, all unused, at the 
special price or only 25c to approval appli- 
cants. The first turn cited to answer this ad 
will be sent their stamps jn a cover bear- 
ing the new s, P, A- IOC Smoky Mountain 
souvenir jjlieet without any extra char get 
Rush your order for the most outstanding 
offer of 1937 f Prasek Company, Dept. 55. 
WliLta Plains, New Yor k, 

PA CKET ‘ " Bitrgu im ( fiOll -dtipl Icatinr ) : 
10 Africa 2c; 15 China Set 25 Japan Sc: 
TOGO foreign 35c,. Wright Company, 2527 

Chlll TOfd. Baltimore. Wd. 

OVER <2.00 Catalog value Including 
CoronatLon. Edwards, Jubilees. 5t With ap- 
provals. Approval Co., 28*5 Harrison 

flbwt, B an Francisco, Calif. _ __ 

175 II. iri. CauuncmnraUvES. etc., lUc.; 500 

— BSc. Boge 457 . Newark. H. J, 

STAMP Dealers, your ad here wILl bring 
wonderful returns. A-^k me for proof. 
F. W. Johnson. Manager, Classified Adver- 
tising. Popular Mechanics Magazine, 2oo 
E. Ontario St-. Chicago, 

DI5GUSTKD? Try my approvals, *ic Up, 
Bargains galore. VtscLLsi. 4, SCOttft, N. T. 

FREE. U. S. $1. t2, 14 and S5 stamps. 
Unbeatable U S, approvals, NrLs.cn. 7fi E. 

fith _Bt , .S|. Paul. Minn. 

U. 3. Approvals only. Send Pont card 
for selection of IT S. stamps on approval: 
eith century, eommcrnorotLTCE. air mails, 
revenues. John C. Daub. Dept. E, Wabash 

Bldg., Pittsburgh. Fcnna. 

CANNON! Bet of stamps showing can- 
non. firing souad. Cavalry Ctlisrge and 20P 
other different s taPP]>S. only IQc to approv- 
al applicants, L. H, Reich Stamp Co., 

122 b Broadway. Chicago. 

SEW' Rivera nude stamp! World’s larg- 
est triangle F Congo. Sudan. South fieius, 
bi colors , pictorlak. and many others. Only 
30 with approval. 1 ). Cactus Junior Approv- 
als, Box 1?7&, Tucson . ArL^. 

GIANT-SIZED Russian Zeppelin stamp, 
eat. val 2ne! and beautiful Lithuania air- 
mail triangle; also big packet ftf 53 dlf, 
stamps including Azerbaijan. Epirus, new 
MartLnlqUO, etc , 11 nd illustrated lists, all 
lor 50 to approval applicants! World-Wide 
stamp CO., ncx ODD, Camden . New York. 

FREE— The Stamp Finder! Our new 24 
page edition, fully illustrated, which will 
enable you to instantly identify all difficult 
stamps Also fine packet Of odd and un- 
usual stamps from Bosnia- Herzegovina, 
Monaco. Patiala, Eritrea, etc., including 
maps, ships, animals and atrangc scenes. 
All lff(? to approval applicants inclosing 
3c postage. Qarcelon Stamp Co., BOK 3 00, 
Cala is, Maine. 

DIAMOND-SHAPED Stamp, Liberia 
gunboat triangle, two other triangles, Sil- 
ver jubilee. 27 others, 5t Crowder Co,. 
117E North, Baltimore. Md . 

FREE! 107 Different, SO countries. Ex- 
tra. 25 tf, 3. Including (1 value, with ap- 
provals. Send fie for packing, mailing. 
Ace Stamp, Colonial Arcade, Cleveland, 
Ohio. 

’ 3M DIFFERENT 20c; I. GOO, >1, 2.0M. *3; 
3. Mb. $7; 5,000, $17. Fred Onkcn, 630 TOUl 
St.. Brooklyn. i 

FREE! '-United States. British Colonies 
and Better-Grade Foreign Stamps' 1 — our 
valuable illustrated fitf-p&gf catalog, Mon- 
ey-savlng prices i Send today. H E. Hams 
& Oo,. 137 Transit Bldg., Poston. Mass. 



fift DIFFERENT British Empire including 
jubilee, Edwards, 5il different new, recent 
and pictorial world Issues, 13 different air- 
mails, 300 hinges, perforation gauge, all for 
25c. Approvals sent. Lists free. Victoria 
Stam p Co., London . 4, Ca nada. 

BRAZIL, 50 Different 10c with bargain 
approvals. Davis, Sliver Lake, lad. 

ASK For our wonderful one cent approv- 
als, Prospect Stamp Co.. 325 Broadview, 

Toronto. Canada. 

WHOLESALE Catalog for dealers. Illus- 
trated- Postage 5c. Frank Co.. 4300 Chal- 

grove, Baltimore, Md-_ 

FENNY Approvals' that satisfy, Nell 
Orenburg. Bos 5441 -F. Phi ladelphia. Prim a. 

WEEKLY Stamp magazine, thirteen 
weeks, IOC, Stamp Journal, KalamOteO, 
Mich. 

U. a. —45“' ‘Different 10c. Free 25 differ- 
ent with appro \als. EnClOsC 3C. Stlilen- 

faerg. Baruda , Mich, 

30 DIFFERENT Angola, Cape Verde, 
Guinea. Portugal. Mozambique, fit. Tlmmiu 
and Prince 5C. Approvals. DcpraW, Ocean 

Park, Calif, 

FREE, 5b Stamps. Vanchukub. etc. P»t- 
age it. Album 3c. U. S. bargains, Bul- 
lard, 268 Northampt on. BOOt-Oft. Mm. 

ILLUSTRATED D, B, l±st, price 50c, 
large complete II. B. price list free. Send 
pontage Stanley Gibbons, 3&F Park ROW, 

I New York. 

QUEEREST Stamp packet. Receive 
world's smallest stamp; Vatican City; 
scarce Liberia triangle; 1335 Greek Red 
Cross picturing colled snake In Garden of 
Eden; Australian Bushman; iirW Spanish 
Morocco; Japan 'quake stamp; Manchulcuo; 
many others. Only 5c Lb approval appli- 
cants. R, M. Stamp CO. r F. O. BOX «flP, 
Fort Ches ter. N. Y. 

APPROVAL Sheets. One to three cent*. 
Frederick N, Driver. 20G9 Finance Bldg., 
Philadelphia, Pcnna 

4 it! TRIANGLES r Onatemala bisect idl- 
agopnl haif-Atamp), beautiful Liberia, 
r.h.ri?e additional triangles. 27 Other stamps, 
5c. Abell Co. r 1BI& St. Paul. Baltimore. 

' Md. 

35 UNITED States, Including $4 and 35 
stamps free to approval applicant^. 3c 
postage Brownie Stamp Shbp, Flint. Mich, 



PHOTO FlMklllNfl 



THREE 5x7 EnlArgcmentA, 25c. colored 
5fic. Fifteen Christmas card-5 $1.1)0. Send 
negatives. Midwest Studio. Humboldt, 
Iow a. , 

SENSATIONAL Fhpto ring— Any snap- 
shot can be mounted m chromium ring or 
tie Holder. 4lc postpaid- The Hohby Man, 

.Tefferson, iQW'a. 

PROFESSIONAL Quality service. Rolls 
developed, 8 prints and 2 enlargements 25c. 
The Fkltti Capital Service, Box 504, Roehes- 
IfT, N. Y. . 

CHRISTMAS Photographic greeting 
cards, twenty for #9e. Send for particu- 
lars; 10c for -sample. Twenty reprinU 25*- 
Roll developed and two print* ewh n.pga- 
tive, 25c. Star Phol.rn. 109 N. Dearborn, 
Chicago. 

2& REPRINTS 25c. Film* "developed, 16 
prints 25c Enlargements 5x10. 2Sc; 5x7, 
IDC- Lo w Photo, M-2fi S7 Neva, Chicago. 

NEW Beai^uifu^"‘ , Dated Border Frinta" 
of Arts to quality. Roll developed, eight 
prints, free album, enlargement eoupon, 
25c. Aria to Photos, Dept. P. BOX &D37, 
Chicago. 

AT Last! All your prints In natural col- 
or. Amazingly beautiful. Roll developed, 
fi natural color prints, 25c, Reprints, Jc, 
Fast service. Natural Color Photo. t>54, 
Janesville. WlS- 

COLOR Photos, snapshots, enlarge- 
ments, maps. Complete tinting outfit 3 tic. 
Photo Lab , i R-B). Yakima, Wash, 

FILMS Developed l prints of each 35c; 
20 ri-prirttis 2&c. Fine Photo, M-5I34 Nc- 
vadft- Ch lcaan. 

COLORING. Copying, enlarging. Pro- 
fcsslOnAl work Moderate prices. Write 
Grant, South W1 nd ham, Conn. 

GUARANTEETD. Roll developed, lfi prints 
25c. 20 reprint-! 25c- Quality Photo, 

Hutchinson. Kaosaa 

AT Willards, BOX 3535- A. Cleveland 
Heights, Ohio, you'll get quicker service, 
beautiful quality. Roll developed. 2 prints 
each negative 25C. Enlargement coupon. 
< Trial offer, > 



ROUS Developed, remarkable quality, 
two master enlargements, eight glos* nrlnta 
35c, Reprints He, World Famous Johnson 
Studio. F at j Claire, w in. 

IF You want the bestt Send films here, 
right hnrder prints, one enlargement. 3Dc. 
Hulls Photo Service. Anderson. Ind, 

MAIL Your mils t a film center of the 
world. Any size roll developed and printed 
2fic coin. Dc Luxe enlargement coupon frceF 
Photo Finishing Shop. Eat. 23 V r-:i . . 491-Q 
Gem.'sec Valley Trust Bldg., ROClitJ&ter, 
N. Y . " The Camera City.' 1 

100 ST AMP Hire copies any photo 2fic. 
Representatives wanted. Photo Lab. (R-Si, 
Yakima, Wash 

FREE — 4 Enlargements every roll 25c. 
20 reprints 25c. I0U — $L FilmCo. Albany. 
Wis . ' 

KODAK Enlargement &JJ7 , UJc; 3 tor 25c 
coin. Send heist negatives fftlm). Dept. 5, 
Xl nt Photo Lab,, Cedar Ra plds h Iowa, 

MINIATURE Film processing. Spotless, 
slain less. 35c; press groin, 25c. Prints le. 
Tintlnger. Hardi n. Montana. 

PRINT Photos on cloth, paper, wood, 
leather, etc. Guaranteed process Sl.M. 
Idea l, 1T8PM. Park Rlttge, UL 

CONFIDENTIAL Developing- two prints 
cacti neefttive 25c. Royal Photos, 3?q3 N, 
SiYth. Harrisburg. Penna, 

OIL Fainting from photograph. f£. 
Fnrtr atu rc, B2 6 Noble, Chicago, 

IMMEDIATE Service ! Better pictures. 
Two beautiful heavy-weight profcsBional 
enlargementE and eight guaranteed Per- 
fcctone prints 25c coin. Sixteen pictures 
from rail 25c. Eight beusutifu [ enlaree- 
menta from rail unly 25c. Candid rolls de- 
veloped free— prints enlarged to 3x4. only 
4c each. Pictures sent ba^jj same day him 
is received. American Bludtos. box b„ 
Lacros se. Wla . 

TWO Enlargements or one colored With 
each film developed, 25c. Lacrosse Film 
Company, Lacrosse, wis- 

BEAUTIFUL Photographic Christmas 
cards, 75c dozen. Send negative for sam- 
ple. l&c, Bench Studios, J 3H Chestnut, 
HafHiUisit'jr. Fenna, . 

TWO Prints- each with every roll devel- 
oped, 25c. Very finest quality. Reprints 
2c each. Brown Photo Company, EMU-34 
LoWry, M in ncapOHa.- Minneso ta. 

LATEST In photo, finishing. Miniature 
films developed, printed 3x4 — -40 each. TWO 
enlargements free each roll. Radio Film, 
Lacrosse. Wis. 



ENLARGEMENTS 4x6, Five lor 25C. 5*7 
three lor 25e_ Sxio three for 35c. Hand 
colored and rramed each 4x6. 30c. 5*7. 
35C. &*lb. 45C. Send film negatives. En- 
largQTB. Maywood. Ill, 

LARJARjGRAPH Reprints’ ft ™ (5x7 en- 
largements) 39C, Cardinal Phot«ra, Sum, 
mlt, N. J. 

FINER Photos guaranteed. Rolls devel- 
oped prof esai Dually, a Ye lex, prints, 2 bro- 
mide enlargements, 25c coin. Fincrfotos, 
Box D-898. Mlnneapblia, Minn. 

RGT.T.S n-i v eloped 2 prints each and 2 
free enlargement coupons, 25c; reprints, 
2c each; lOU or more, 1c. Bummcris Stu- 
dlo. Union vi He. Mo. 

21 REPRINTS 25c. Rolls d-rVclOped, 2 
prints fftch negatifc, 25c. Freti weick, 
234 D Z enofolq. De nver. Cclb, 

ROLL Developed, fJ brilliant fadtprocf 
Vrlux prints and two professional rnlargt- 
ments 2fic. Overnight acrrlce. Younar Photo 
Service. 40 B-C. Alban y. N. Y. 

SO REPRINTS 25c. 100 ~ Reprints II. 

Roll developed with IS prints 25c. Ncrd- 
skog. I. May wood. III. l 

ROLL Developed and S beautiful Vcldx 
glossy prints 25c Cain Or e tamps. Rfflrlnti 
3c each. Foioprint Service , Bos E, Ro«n- 
ete, Y*. 



ROLL Developed. 2 prints each negative, 
38d. fleprtntg 2c. Fhotoohop. Ogden, Utah. 

ROLLS Developed. Two beautiful dou- 
ble- weight profess lonai enlarge merits and 
S guaranteed Never Fade Perfect Tone 

E rints. 25c coin. Rays Photo Service, 
aCrosse. Wls. 

FIN ER Pinisblng. Rolls develbped and 
printed, with one colored enlargement, or 
two professional enlargements. All for 25c 
icoliu. Genuine, nationally known. Moen- 
tone superior quality. Morn Photo Service, 
La Grease, Wls. 

ROLL Developed 16 guaranteed prints, 
25c. Smart Photo. Winona, Minn. 
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ROLLS Developed — 1 Two new Beauiltone 
Dublwate professional enlargement*. 9 
guaranteed fadeless Bcautitone prints . 2Sc, 
Giant Snapshots, Inc., 067A, Grtttl Hay, 

Wia. . 

BOLL Developed and B guaranteed prints 
including two enlargements, 25C coin. 

Super Snapshot, Winona. Minn. 

BEAUTIFUL S xT Enlargements from 
yqrnr favorite negatives He each- tliree for 
5 Pc. Eight exposure roll developed and 
printed 25c. Work guaranteed. JeemS 

Service, B(HE 137. APB ArbOr. M ich. 

FOR The discriminating dmnteur, roll 
developed ftPd carefully printed 25<S, re- 
prints 3C, Superior workmanship. same 
-day service, paramount Co., 327 E. 02nd 

St- New York. 

TWO O lossy enlargements, 1 rolorad 
with roll 55c. Artw r Service. ifl. Joliet. IlL 
GET The Pest- Roll developed, beautiful 
band colored enlargement, A neverfadr bor- 
der prints. 25c coin. Prompt service. Sun 
Photo Service, Drawer T, St. Pa ul. Mi nn, 
COMPARE The "dtffc relict J Roll devel- 
oped. two profession ul double weight en- 
largements, 0 guaranteed prints. 25c coin. 
Excellent service. Nationwide Photo Serv- 

jee, Bos 3333. St. Paul ajlrm. 

iiE Modem ! Get Modern service. Mod- 
em quality. Modern prices. Our modern 
methods give quick service and bright 
guaranteed neverfade pictures. Bell devel- 
oped 10 prints. 23c coin. 16 teptlhtS, 35C. 
Enlargement coupon. Send next rail or re- 
print order to Modem Finishers. 3537-C, 
St. Paul, Minn. 



CAMERAS— PHOTO FINISHING 



DUPONT Superior Fanohrogramalic 3£ 
millimeter film. 25 It, Sl.EKJ. Optical Lab- 
oratorie s. Larchlliont. N . V. 

CAMERAS And supplies. Ft ft* illustrat- 
ed catalog listing every thing photographic 
—Stilt and movie camera*. films. lemea — 
at tremendous savings Hundreds of bar- 
gains, new and used Alt guaranteed We 
fake your Old camera or equipment in 
trade. Write HOW for your free ca P5 oI cur 
newest mOilev -saving bargain book— lust 
out! Limited edition Hurry! Central Cam- 
era Co., i Photographic Headquarters since 
. B30 B. Wabash. Dep t. t-K. ctiicago. 

BIG Camera sat; take real photographs 
and develop them yourself; set includes 
good lens camera, £ lots dim, developing 
and finishing chemicals, glass printer, 
printing paper, full easy instruct] ana.. 
Postpaid 59c fThui outfit sells every Whets 
for *1,W,J The Hobby Man, Jefferson, 
J 0 wa. 

WHY Pliv 115 00. Correct exposure every 
shot. Optical Photometer II. DO. McMur- 
try, ■1133 K e nmore. Chicag o. 

MAKE Money in photography,' Learn 
quietly at home. Spare or full time. Easy 
plan. Previous experience unnecessary. 
Comm on school education sufficient, In- 
trusting booklet and requirements free. 
American School Of Photography,. 3601 
Michiga n Ave^ Dent- 3432. Chicago. 

PROJECTORS. Cameras, " accessories, 
Substantial discounts. Stalls Humic Movies. 
Sou th River, New J ers ey. 

MOvrE Film. Develop y ourself , all 
kinds, information, chemical samples, 
]5C, Lake Ca mer a Ex change, G ary, In d. 

(50 A week" with a kodak. Booklet de- 
scribes l(H> mogul no markets. 25 cents. 
S George. 285 E. Queen. Philadelphia, 
Penna, 

RICH. Heavy cowhide Eve ready c&aea. 
Duo 620, Retina, Vollendo. Folh. Wlrgln 
It ,50 postpaid- Quentin Products. West 
Salem IlJmoU. 

BEST Developing, printing, enlarging,. 
Views and post cards of Mexico. Finest 
German cameras, field glasses, movie cam- 
eras and projectors Ask for prices and 
catalogues Foto Mantel Suer. Rudolf 
Rudiger. V. Carranza 11. — Postbox 1 453, 
Mexico. D. F. — 105. Branch 3. No. 160 
FI rat Street. Tijuana, Baja California. 

PHOTO Enlarger plans with specifica- 
tion#. takes negatives to 5 bv 7 inches, 
requiring no caistlngs. cloth bellows, or 
machining, plans $1,00 set postpaid. 
Toellen Mtg, Co,, BOX -I, S tra Ltimdor Sta- 
tion. Detroit. M Ich. 

\2 KODAK Snapshots American Legion 
parade Sl.Ofl. Forman, 6B2 Lortmer, Brook- 
lyn. 

FREE introductory oner — remarkable 
new photographic exposure muter to those 
interested in improving ttleir photograph v. 
fiend ]0c postage. CarJylllan Co., IQ E, 
Huron, ChLcagp, 



FREE Photoflash calculator t value 50c ‘l 
with trial six month subscription at $1.50, 
Photographic- Digest, 1056 Linden Street, 

Brook lyn. H. Y. 

MODERNIZE Your flxll camera with 
Kalaxt equipment. The New Knlart Syn- 
chronized Ran Re Finder lets your 9x12 
with n.S lens go candid, gives it hair trig- 
ger action and auto malic focus, plus “Man- 
sLze" negatives. New Kalart Micromatic 
Speed Flash with micrometer adjustment 
for ali flashbulbs and shutter characteris- 
tics. Adaptable to practically all cameras. 
See dealer or write: Kalart. Room 5m. as 
Warren fit. New York. N. Y. 

PHOTOGRAPHIC Chemicals, deVelop- 
irt, etc, Catalog 10c. MeBee Chemical 

Company. 3C24P_Borcn, Seattle. 

CAMERAS And shutter# repaired Leat ti- 
er bellows installed in folding and view 
cameras, Bellows made to order. United 
Camera company, me., 1515 Belmont Ave- 
nue, C hicago. I llinois . 

MAKE Money with your camera. New 
book tells how, +6 pages. 5w, Popular 
Mechanics Press, Room l C37), 200 E, On- 
tario St Chicago. 

bass — omi'Tii crcMroads of the world 
has ready for you a new IB page StiU Cam- 
era Barg slue ram nnd that's news because 
Haas values are proverbial. Just think, a 
half wo, ISO reintwced bake lice DeFranne 
roll film camera with F:2 9 Anastlgmat 
lens In Cmmpur shutter at 527.75, A 9xl2 
cm DeFr&nne Norfolk double extension 

{ ilate and him pa-clt camera, with F‘0,3 
ens in shutter, with film adapter and 
holder. oew at$i6,tfi, Midget Mnarvel can- 
did camera with F:1.$ lens at $19. 50 
DnUlna II coupled range finder 35 mm. 
candid camera with Hadlonar F:Z J lens, 
Con; pur rapid shutter at 840.75, Volgt- 
landcr Brilliant Retie x with F:7-7 lens at 
only $7.50. Your money back at alf times 
il any opparatUs is r.ot satisfactory. It is 
our policy for almost thirty years. Write 
for t h Li-- latest Enos Bargoingram No. 203 
and know what value and service really 
means. Boss. Camera Co.. Dept. AG. 170 
W. M adison 5 t,. Chica go, ill. 

KMA3 Bargains cameras, projectors^ 

Block. 151. Ea-st *7th,_ Ne w York. 

INCOME From your camera instead of 
expense. Low cost home course teaches 
you to make photographs for magazines, 
newspapers, advertisers. Tremendous de- 
mand, Earn good money wherever you 
live. Free book. Universal Photographers, 
Dept. 1 04. ]0 w. 33rd fi t. , New York 

HAVE You a camera? Send ten cents 
for recent number of our big magazine. 
Showing how to make bettor pictures and 
earn money, American Photography, lie 

Camera H ouse, Boston, H. Mass. 

WE Purchase and accept Sh trade used 

f ihotograuhic equipment. Send for bargain 
1st. Fotos-I] op , 134R W. 32nd. New York 

City. 

35 r ; DISCOUNT On films. Write Para- 
mount Photo Division. 337 E. 52nd St., 
New York,. 



MOTION PICTURES and sound 

EQUIPMENT 



BARGAINS! 8 man., Itmm.. Free iitcra- 
turc. Ei der. B - 739 n o ytaton. Boa tun- Maas. 

1 « AND MM- silent films for toy pi\£ 
feEtora. Lewis Films. 103 East First, 
Wichita. Kansas. 

FREE List and sample; 9mm, ICmin. 
Good wit! Company. Jackson, Tennessee. 

NEW 1 16MM. equipment. 36mm. dims. 
I_Dc. aupcrlor, _12Q F ourth Paterson, N. J, 

NEW Complete 8mm. popular star movies 
0Qo, 10mm- color dim sample 5CHs. Free 
l 5 m m. , 6mm b-argam lists. Home Movies, 

liox 2Ul Kiu;ton. Perms. _ 

FILM— iMM„ 60 feet, $1.21. lQuun., 
105 feet, $1.73, postpaid. Goodwill Com- 
pany. Jnekson. Tennessee, 

16MM. FILMS, Silent and .lound, rent, 
sale, exchange. American Legion parade. 
»'ar in China. Hindchburg disaster. Dionne 
uuin tup lets, major foot bull kumes. others. 
Films rented everywhere. Bargairus in new 
and used equipment. Trades accepted. 
Free illustrated catalogue, (with sample 
him ioe>, Garden Exchange, 317 West 
50t h. New York. 

AMAZING 1 6 mm.. Srr.m. Mflvle bargalhs. 
Cine. 151 Broadway, par.er^&n. n. J. 

TRIPOD Silver movie screens, 22x30, 
worth $10.00. Limited quantity at $L0O. 
Horns tein . 25 E . Madison. Chicago 

35 MM FILMS Rented, 50c weekly. Lists 
36. Hoflmfin Film Service. 57 Broad, A1- 
bahy. N, Y. 



CENTRAL'S Free, new, moncj -saving 
bargain book exulalna latest mosi-e devel- 
opments, offers money -saving bargains In 
cameras, lenses, projectors. flLms Used 
equipment taken in trade, write for free 
copy. Central Camera Co., i Photographic 
Headquarters Since 1305 j, 230 3. Wabash, 

Dept. 31-K, Chicago. 

LEARN Motion picture theatre business. 
Home-study training; management, adver- 
tising, projection. Free catalog. Theatre 
institute. Elm ira. N. Y. 

SFECIAL— 6YM-. MC f«t. <137; 25 feet, 
77c. Goodwill Company. Jacksan. Ttcin . 

TtTLEsT^Make your '"own mack and 
white or KodaChromo — solid metal letters 
— Brnin.-lGmm. . complete $5.75. Free sam- 
ples. Paramount Title Co., 19 West « 
Street, New York. 

GUARANTEED 35mm. BLivcr jubilee bar- 
fffllna! Silent, shorts , features, complete 
with title, ending. <1.00 per 1OQ0 J . Devry 
portable silent projector, $00 watt, motor- 
drlvetli f suitcase) ?20 50. DeVry 1MD' ca- 
pacity. ] QUO watt sound -on -film projector, 
amplifier, speaker, tubes, complete, ready 
for show. $108,50. fully guarnntci.'d, Sim- 
plex-Holmes. silent, sound outflta at big 
savings. We convert 35mm. Silent into 
.sound machines. 8x10 screen HO Q0. Gris- 
wold aphcET E12.75, BimpleX double rewind 
$5.50 act. 16mm. silent, sound shorts, fea- 
tures for sale, amm. library. Leka F2.5 
camera. $45.00. Zeiss high power binoculars 
$20.00. Huusc or Satisfaction, Mogull's 

1A44-J Boston Road, New Y ork, 

"THE World 'a” greatest' ol all PossLcm 
Playj,'' 16mm. 7 fc ,i reels, Sound With dk’ 
logue or silent. Rent or purchd-He. Su- 
perior than Obcramiiiergau Stage play. 
Write Hemanway Film Co., 37 Church St., 

Ha&ton. Mass. 

1000 ITEMS Ottered, some below COit. 
Complete catalog freet Passion Play, tS 
and 35mm., silent, aound far rental, sale. 
We are speciatlsLq 8. SUj. 10 AhQ 35 mm.. 
equipment, film, far home, Churetl, schoql, 
road shows. Universal Library. Mogull'S, 

New York. 

SUM. FILMS. Sand for Halt, Spring 

Films. Wcstboro. Mass. 

CLOSEOUT Specials T Irwin ’ 16m (ft. rar- 
trldge loading camera, and standard Iflimn, 
projector, bath fur <12.95. CattOOh flihl 
free with each set. New candid camera 
sensation “Baby ChramL - .” 16.3 lens. <5 fl5 
postpaid. Hollywood Cine Film Distribu- 
tors. Dept. P-3. 1431 NO. Highland A VC.. 

Holly wood. COIH. 

GUARANTEED MoguJTs i00\ fresh. 
ISimn. film for camera, <2.39 Including 
pi-OCtfSsmS- Tripod or screen carrying case, 
93C. safety cement 25c. Humidifier 

26c. RCA Vic tar sound film 16 mm., com- 
plete out (it $149.50. Keystone motor driv- 
en, 400' capacity projector ill. as; Ampro 
400 watt projector SGI. 50; Eastman 8 or 
16mm, projectors SK.Ofl; Eastman 15mm. 
movie camera S3 A 75; projector Itoor aland! 
<7 +9; 1500' r?e] 11.46 Have by buying di- 

reel from Mogul! a, New_Yqrk. 

BARGAJNsi a-rnmifi. Illustrated cata- 
log free. G. Tailor, Bx-23i. Corning, 

N. Y. 

B-10MM. RENTAL — Sale, Films, pro- 
jectors, large discounts. Xmas atory. com- 
edies, oartoona. Enclose stamp for catalog, 
Abbe. F ilms . 3 W eat 70th &t . r Ne w York. 

MOVIE Camera free! Details 10c. Echo 
Stamp Colj PMC -1765 ivar, Hollywood, 

Cali f_o_r hia. 

WOTERNS, Comedies. 500 feet 73c. 
Jersey Films, 2a T5 Richland, Lakewood, 
Ohio. 

BASS invites you to drop in when you 
afe in Chicago and aee for youraell the 
largest stock of cine equipment in Amer- 
ica, silent or sound. On sale a lot of brand 
new KCA Vktpr Model EG 7l Sfi mm, 
.sound on film projectors, 7nO watt huJb, 10 
watt amplifier, a <500 value at $22$. RCA 
10 mm. sound op Aim camera, newsreel 
model. <26b. New Key-Hone < mm., 3(H) 
watt, motor drive projector, special at 
$29.2,i. Movj cm a ti c still or movie camera, 
16 mm., <3.75. 6 mm. Kodascope projector, 
motor driven. 100 watt bulb. $16.50. Bass 
Cine Bargaingrnm No. 230 Is yours for the 
askLng. Settles your movie problems — R 
mhi., 16 mrn., 35 mm. sound Or silent. 
Write to Camera Crossroads of the World. 
Bass Camera Ct>. „ Dt^pt. A, 179 W, Madi- 
son Bt. . Chicago. III. 

S-16MM. TITLES. 2e Word. Catalogue. 
ClneshDp, 1312 Picdmdnt, Clrarlcslon, West 
Virginia- 

WORLD'S Best passion play. scvGn rimls, 
new version all talking sound and silent 
]A and 35 mm. rent or sale. All-Sacred 
Film Co.. 50 Melrose Street. Boston, Moss. 
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FREE — Send 25e for three art end titles,. 
16tnm Or Bid 01. A] 10 lists IPd sample copy 
32 pane Home Movie MftgsJ-JnG and how to 
obtain free subscription. Pacific Cine Films, 
H54-A N . Gardne r , Hollywood . Ca lif. 

|G^ TO Discount on sllll or movie 
csmprajt. Frc* circular. Paramount C&., 
m E, P3nd St... New Yorlt City. 



RAD IOS, SUPPLIES, INSTRUCTION 



SAVE Monry on radios And parts. Sand 
for our money savin* Catalog, United Ra- 

dip Co mp any, W-NewrL N. J. 

35 Ft AD JO ti.es a oris toe. Electrical Com- 
pendium &Se. Colonial Company, Billerica 

Bt.. Chelmsford. Mass. 

PA KM -CITY Radios $7 Uj eecnitltb- Save 
half. Agvnta iKe Ofier. Amazing priera 
windchargeirs, power plants, accessories. 
Mar co. 1244 McCtaE. KtW M Cit y. MO, 
PLANS 16 Distance record crystal seta, 
With "Radlubolldcr' 1 — year. 25c, Labora- 
tories. l&l-C Liberty, Ban ^Francisco. 

LEARN Radio, tf 1«S«L Missouri Tech, 

3HQ7 Nort h 25. S t. Louis . 

PHILCOS, zeniths. All mate*. Agents 
eiit pri c es, Radi oman, l Jtfi. New Yore. 

PARTS And tits' "of pftfti for Popular 
Mechanic* Improved Little Giant, R235, 
5 Tube. KS33. Preamplifier R230. Pup R240, 
and K neck n bunt R244. Only specified parts 
used. Lund Manufacturing Company, 43 

B. O hio S t.. Ch icago. 

SOCKET Punches. Round or ampli-nol. 
Sift sizes- f] .Dp to jt.SD each. Write fee- 
lory for list, Gcrett Corp., 394? Np. 3G* 

Milwaukee. 

CODE Machines $1. Codagrapll/ 4 DIG 

Ave nu e H. Br ookly n. Mew York, 

QUALITY Radius At Wholesale prices. 
Catalog free. Capital Radio company, 43 

E. Ohio St, H Chicago. __________ 

RADIO Engineering, broadcasting, avia- 
tlon and police radio, servicing, marine 
and Morse telegraphy taught thoroughly. 
All expenses low. Catalog free. Dodse's 
Institute, Ames St., Valparaiso. Ind. 



MUSIC AMD MUSICAL INSTRUMENTS 



VIOLTNB— Handmade ■masterpieces, best 
since Stradivari l:s. Free trial. John Lefita, 
San Pedro, Calif. 

PIANIETB:: Free booklet describes meth- 
od improving your technique, accuracy, 
sight reading, memorizing. Write Dept. 
i 7-3 -A Droodwell Studios. BendiX Bldg., 

Los Angeles, _ 

REBUILT Band and Orchestra Instru- 
ments. Honestly rebuilt, fully guaranteed. 
Catalog uil request, Specify instrument In- 
terested in. Weymann Co.. Dent. M-l t 

iflia Chestnut st. . Philad elphia, 

LATE Phonograph recent, fibnie fipw, 
same slightly used. Fifty— 62.50. Davis 
Bales Company. Sy racusE , New York. 

ACCORDIONS. Famous P. Del Principe 
accordions. Est. 1390. Liberal allowance 
OH your old accordion. All musical instru- 
ments repaired. Write for particulars. 
Oakley Music House, DfpL P. 2544 Harri- 
son St , Chicago, Hi. 

" “songwriters r Amusing convincing 
opportunity, Hlbbcler, C-&, 2157 N. Aven>, 

Chicago. 

SONG 3 Composed, arranged, printed 35 
— HW, AliLO-LilhO CO., Box 70S. Jcnfifin, 

Fla. __ 

SOMO WRITERS Wanted, write for free 
book. Indi ana Sotig Bureau. Salem, T nd. 

aONOWRITERB- Heal opportunity. De- 
tails. Edward Madden, 1&17 Danforth, 

Syracuse. M. Y, 

SONGS Arranged^ revised by arranger— 
"Cherry Blo&fliQis Lane.’" "Gypsy Tea- 
room." other*. Send for details. Harold 
Potter. HUEKP] Broadway, N e w Tpj 
LYRICWRITERS. Composers publication 
guaranteed. Sid Small, 647 Howard Ave- 
nu e, Brooklyn, N. Y, 

WE Pay cash for songs, poems or music. 
Earle A Arac e. Station F. M ew York . 

LEARN Swing piano! Home study. Book- 
let free, cmristeneen, 7I7F Kimball Hall, 

Chicago. 

WANTED — Hillbilly, cowboy, popular 
AOngpoems for phonograph records. Sub- 
mit for examination. Futuristic Music, 
HK15 Broadway. Mew Y ork. 

original Music composed to your 

word*: 65. sorer printed, Reginald Belcher, 
Chatham, H. J, 3d yEara church organist. 

ORCHESTRATIONS, Saxophone reeds, 
sheet music, unbelievable prices. Silver- 
man, 3303 Lawrence, Chicago. 



PLAYS. Comedies, with imisle. Full eve- 
ning ' a program. 61- Reginald Belcher, 

Cha t ham, Mew JrMf, 

MUSIC Composed to tong-poems. Or- 
clieitratlom arranged. Frank Wildt, Lan- 
caster, FcnitT ylv anta. 

SQNd Writers. Bond for publishing 
agreement. McKinley Mirulp Publishers, 

1M1 B. SAt h St. Chicago. 

SONOWRITERS^et "HOW 60 Write 
Songs" by famous Braadwav composer and 
free rhyming dictionary. Songwriter* in- 
stitute. 1234-C Broadway. Ncw_Yotk_Cl tv, 
MU&IC Composed to words. Wonderful 
pro poaltion. Bauer Brew., Oshkosh. Wiz, 
WANTED Origin & I poems, songs, for im- 
mediate consideration. Send poema to Co- 
lumbian Music Publishers, Ltd., Dept, +2, 
Toron|o,_Canada. 

POEM Writers, songwriters, Bead far 
free rhyming dictionary, writer* guide. 
Submit best poems, melodies ledav for 
bonaride, superior oUcr. mm m Publishers, 

Portland. Ore. 

SONG Poem* wanted to be set to music. 
Free examination Send poems to McNeil, 
Ejichetor of Music, 4153-FM S, Van Ness, 

Los Angelos. Calif. 

DUO-FLEX Reed* for clarinets, and 
saxophones eliminate your reed troubles. 
Write f&r Circular. Duo-Flex Reeds. 1204 

1st Ave, , Evansville, Ind, 

WRITE Songs. Big money and reputa- 
tion. write for information, J. Gordon 
Pub. Pa.. 20! K Hnym* A\ f , Chleaeo. 

BONG PotTri* wanted — Home, lore. *A- 
crcd, any subject. Send best poem today 
fur offer. Richard Bros., 34 Woods Bldg,. 
Chicago. 

WANTED! Lyrics, melodies for aungs. 
We arrange, publish, sell Superior Song 
Studios, Passaic, N, J. 



BUSINESS OPPORTUNITIES 



DOLLAR Brings material, models mak- 
ing three rubber molds. Express charges 
cpUect- Colonial Art, Derry, N. H. _ _ 

BELL ' 1 Brenlscr' 1 dollar mall order trea- 
tise. Sic profit. Particulars 3c. Green, 
157SB Farkaide, Detroit, Mich. 

COLOR Concrete surface with chemical 
solutions. Beautiful pottery without 
moulds.. Garden wishing wells. Concrete 
glazing, Sample jqc, Hollywood Cement 
Craft . 7 W Ltrrtlerland IJoijy wftrrfl , CoLif. 

FABCINATINO Busi Hess. Repiir, ad* 
Just typewriter*, adding machines. Learn 
easily at home from lac lory expert. Earn 
up to S 1 5 dally. Complete instruction* cov- 
ering all makes 63 postpaid dr sent C.O.D. 
Adding Machine EqUlpniriftt Service, 3G0I 
Michigan . De pt. 3431, Chicago. 

"MAKE Mirrors at home. 11 Big profits. 
Little outlay. Also emboss, grind — foil, 
gold leaf, frost, chip and make imitation 
stained glass. Instruction course 61.00, 
Brstuvah, 4041 N. Whippln. Chicago. 

OPERATE A collection- credit agency. 
Quickly learned. Big Income assured, 
Writ e Cole Assoc] n -tea, Byractige. H. Y. 

WANTED — Representatives for commer- 
cial printing in every town. Roe Printing 

Co., weijipqn, Midi, ; 

MORE Money for your spare time. Hon- 
est, pleasant, profitable— local of meJl or- 
der. Dfitaila for stamp. Hoimrpth, 323 E, 
3S. Un ion City. M. 4. 

AT Lost! Book of moneymaking plarvi, 
start at home, full or spare time. Bend 
for descriptive folder free. Paramount 
Bales Service, Boi 1 784 Wllshire-LaBrea 
Bta., Lob. An geles, Calif, 

FORMULAS — Fast selling products. 
Guaranteed. Laboratory tested Lowest 
prices. Catalog free. Kemien, 5&N. Park 
Ridge, III. 

MONEY Jn dry cleaning. We furnish 
machinery and rnatmetions. Bhlp from 
St. Louis. Potter!, 1723 W, 36 St,. Los 
Angele s. Calif. ,^_ CT 

WHERE To buy anything! Wholesalers, 
manufacturers. 2&o (coin). Kings, 115 
Liberty, Jamestown. N. Y r 

101 WAYB To make money and 7M mon- 
ey making secrets, both complete 50c. 
Lamer, G. F. O bqtc 2 gg, Brooklyn, N. Y. 

BOOKS. Chock-full of moneymaking 
ideas, formulas, plans, information. Lit- 
erature free. Patek’a, PMBB&3, 3. Ptizzum, 
B. C?., Canada. 

VALUABLE Home mail busineBa. Ex- 
perience unnecessary. No Canvassing, ped- 
dling. Free particulars. Thompson, Bax 
241, Duluth. Mum. 



CASH In on a sound mall order busi- 
ness. Modest capital- Bend far letter- 
folder "The Question Thai Has Tormirnled 
Thousands. 1 ' Bteiningcr, 706 West North, 

Pitts b urgh, Pennq. 

OPERATE A money- making business iti 
your own homo. Write: Eohn Supply, Bos 

4 iiini! , Pori I and. Orogon. 

HOME Industries. 44 pagOs. year. 10c. 
M plots Pqbliaher. Benson, Nebr, 

CHIPPING ”Oi ass sliru. Booklet free. 
Bcwjfl dge ,_3fio-3i3P Locust, Jamaica, N. Y. 

earn"' 136, rio weekly working two hours 
dally. No canvass] ng or manufacturing. 
Business appnrt unities. Box 50a5, Depl. 

44, Baiot Paul, Minnesota. _ 

YOU'LL Like resstvering mirrors, auta- 
parts, rehoctars. makinx chipped glass 
signs. Write, Sprinkle, Plater, Ul. Mari- 
w^Indlaim. 

IDDl WAYS to Us,c Concrete:. Send for 
targe free illustrated foEdcr describing new 
Popular Mechanics book covering ever? 
known use of concrete for the home, farm, 
building, business and industry. Popular 
Mechanics Press, Room (C37), 200 E. On- 

tario Et.. Chicago. 

WHERE To buy at lowest wholesale 
rices. Information free. Yorcoa, Box 

13-F, Bayonne, M, J. 

PROFIT With new products. Make, sell, 
repeat. Analysis, Research, - Gnar^pteed 
formulas. Biggest catalog free, Special 
prices, leads. Gibson Laboratory, Chem- 
iste- BD-1143 Suimyaide. C h icago, 

BUILD Your own food products business. 
All ar part time. Established merchants 
sell lor you. Hardly any capital. Easy, 

I ierroAPtnL profitable. Von control. Bookl- 
et free, imperial Food Prod acta Service. 
2|4l Fl rai d Avc-, Phll*detphlar 

PROFITS And pleasure making shell 
Jewelry, poveHna -newest field l Stamp 
appreciated, Challenge. A- 10, St. Pcters- 
bur e, Fla , 

OPERATE Electric Simomsinff station, 
full or part time. Cash in on national ad- 
vertising with proved labor- aavlng Inven- 
tion for your cur and business. Only 623 50. 
Should net you approximately $;UKl- 64(115 
month. Write Bissell's Mfg. Co.. 3320 
Arch e r A v r. . Chic ago. De ale rs- wanted. 

"SUCCESS Beacon," 52 pages! Money- 
making schemes, ideas, plans. Dime, Jay. 
Fubl inhere. fiD 54- p Kenwood. Chicago. 

STEADY Income easy! Home business. 
No peddling. Free details. Century, 
J26I-PK BrPadwfqy, New York. 

ORDERS Waiting! Start home indus- 
try — help ua fill tremendous demand for 
new. fascinating, simpEy-cost, china-likc r 
artwarc. Nothing like it. Amaung profits. 
Your start to independence. Arcware, 9 
In dian Church Ro ad. Buflala, N . Y. 

START MaLl Order business at home 
With "Coin Coaxerz." Plan, samples, big 
magazine. Diane, Thomasson's. Minncap- 
Plls. MtnEL . 

WORK At home. Carve, paint and -deco- 
rata gourds. Iiutructlon, information and 
25-0 varieties of gourd soeda il-00. John 
Gl&la, world’* Largest Gourd Grower, 
Pomona, California. 

AMAZING Profits in mail order bitslness 
from your home! Maltaervlce, 2231 MeKin- 
ley. Berkeley, calif, 

ENTER The mal] order field. Operate In 
your own home, r handle the best. only, 
write. L, F. Newlln, 1110 N, Euclid. 3n- 
dlana pollfl. 

MAKE Up to 6^00 month ip a business 
of your own. No investment necessary. 
Details free. Thayre Company. Oaseaway. 
West Virginia, 

NEW "Co-op plan, 1 ' sells anything, your 
product or ours. Easy, simple; no personal 
contacts. Free particulars*. Lewis, Box 
B43 r Minneapolis, 

MAKE Artificial marble, glazed tiles, un- 
canny. Tabletops, plaques, doors, hones, 
novel ties. Hard, fireproof, inexpensive, 
cement secrets. Brilliant tile and liquid 
rubber samples 3c. John A. Pavn. 445 
Grande V ista Aven ue . TAJa Angeles, Calif . 

DIME Brings sample merchandise and 
Imprint circular paying JOc to *flO.Q0 profit 
on single orders. Lorrac Company. Albany 

N Y 

MAKE More mpney. Profitable particu- 
lars free. RAlph Underhil l. Beebe, Ark, 

MRS. M. earned 63£7. three weeka. rais- 
ing mushrooms in collar! Exceptional, but 
your cellar. Shed perhaps suitable. We buy 
crops. Book free. United. 3840 Lincoln 
Ave., Dept. @7. Chicago. 
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51(50 STARTS ''Chain' 1 ol chitting Bum 
and CDnlcetion vending machined. Steady 
cash income. Details free. Robbins Co.. 

IUIP D eKalh Avp. ,_Brooklyn._ N. Y. 

SEE New marblclidng Cement; makes 
building slabs, all sizes, shapes, fur walls, 
halls, ceilings, eLc. , Snow-White or Colored. 
Ca:i be S&werf, drilled, cut to flt perfectly, 
waterproof. Dime brtngs surprising sam- 
ples. Also ■*'<; tarry t.he b«^t huuid rubber, 
and teach mold mating We have hun- 
dreds novelty models, ent rate prices. Ad- 
dress. Cow ell I nstitu te ._Gray Un« ,_Mirh. 

ANYONE With small garden can curd 
dp to $5nn.OO two months. Stamp brings 
particulars. Lightning Speed. Btreator, 

nSrate. __ 

HAKE Flexible molds fur dating nsi'St- 
ties, statuart, clock Cases , Other objects, 
Easy method. Complete formullW and 
working Instructions, 51.00, Busloval, 
4(1 47- P North Whipple Et., Chicago. 
PLANS. Ideas, UJM. particulars.. Wm. F. 

Bnlhvan, 60 Mountain , Ro ckvt] le. Conn. 

OTHERS Make big money, why not you? 
Free particulars. Vocational ficrvico, Box 

laoJI. Houston, Texas. 

KAHN Marvelous profits spare time. 
Pleasant business. Details free. Stream- 

iiitf. r a . Fiea smmll*, n. j. 

BRANCH Managers, new national mag- 
ai.Lue. noli table subscription business 
plan, all magazines. 25c. Courier. Box 

1I7B. Washington, g. C- 

AMAZING Method. Gold plating PTOC- 
eis. Easily worked at homo. Experience 
unnecessary. No battery, electricity, dip- 
ping necessary. Simple, reliable, Aatlifae- 
lOrV results. Stand acid tf-Sl Send 51,00 
for secret process. .Progress ive Laboralo- 
tlrt, Box 7*. 6U, A, New Haven. Conn, 
DRIFTING? Future" unsettled.' 1.040 
eounseltin'; reports published lor all trades, 
businesses. profesEJons. Write Marshall 
Grecnburgh, Publisher, 521 Fifth Avenue. 

New York. 

BUY Any of tide wholesale. Supply 
source 25c. What's the item? Globe Ref- 
erence. ll Pemb erton Square. Bos ton . 
Start mad Right! Making newest su- 

g le product to sell, repeat, with Miller's 
'amous Certified Formulas. Investment 
small — profits great! Valuable literature 
freel Miller, Chemist, 17041- M Tampa, 

Flpri d fc 

FREE! Big money making secret*, 

Fle&c her, 6 No . Clar k, Chic ago. 

NEED Money? Write for free particu- 
lars describing 13 easy steps to riches, 
Century Service Co., 2ll £. Ontario, Chi- 
cago, ul 

FREE Circulars (ie&erlblnx hundreds of 
montymaking opportunities by mall. New- 
est methods. .Pleasant surprise. Write 
now, Progress Publishing CO.. 25 13 A N. 

3th St.. Milwaukee. Wis. 

TEN Successful maj|| T order plans l be. 
Williams Co. r *t4fi. Wilmington, Delaware, 
INVENTION Finance Magazine, 60-0 
Wall Street. New York. Two year sub- 
scription (SI OH i entered, upon pram Lap 
pay receipt of first copy. 

LISTEN: it it's dollars you can't make, 
write B. F. Spencer, 447 Central Ave,. 
Bateavllte,- Ark. _ _ 

krEtauraNT Owners, watit moreprof- 
Ity? Management augfrestlom, recipes., 
etc., explained. What Li your problem? 
Write Master Chef. 5 Eld Market St., San 

FrfttiChicft. 

FIVE Modem money making ircrrls 
$1.00. Arlington Co.. -87S Thornhill, Clevr- 
laad. Ohio. 



START Home business resilvereng mlr- 
Tors, plating autoparts, tableware, etc. 
Easy methods. No electricity. Literature 
free. Ide al, JQ0, Park Ridge, III, 

increase Your prestige and business. 
Just ic daily for personal or 2c for busi- 
ness purposcE. maintains permanent New 
York oJBcc. Co-Operative Mail Service, 
12GP Lexin gton Axe. 

WORK At home, carve, paint and deco- 
rate gourds. MAkO radio®. lamps, vases, 
charm strings , and hundreds ocher useful 
ttHd Ornamental articles from gourds. Book 
With 95 illustrations SI. Gutird Studio 
Um W Halt . Pomona, CaUf, _J 

MONEY Making home propositions, 
Free particulars. Leslie. 3415 Fort Inde- 
pendcnce fit.. N ew Yor k City. 

GET Dollar bills In your mall daily, 
Nearly all profit, Particulars free. Home- 
cr njft Arts. PM , La keside . Calif. 

SELL By mail.. Big profit. Write Sweep- 
er, 101 Monmouth, Newark. N. J. 



AFTERNOONS Free for outdoors, movies, 
5340 month home. Unique plans. No can- 
vassing. Prepare for surprise, Pullu-F, 
Station D, Loa Angela, 

.MAKE Money rr-EiLvLTUig lairMn ^ FOi- 
tnula. only 15c BolEach &. Co. , 5Q&T - 26tb 

at.. Det r oit. Mien, 

WE Arc establishing associate manulac- 
tors, 500 Te profit. Something new, 

Tnm ghmn. Aurora, Missouri, 

OPPORTUNITY For matt to pet Into 
some thing for himself — be own boss. No 
soliciting. Start with as little Os £75.00— 
a tried and proven money-maker. No pre- 
vious experience requind. Write II. II, 
Wing, Box R r Central Station. Toledo, 

Ohio. 

POPCORN. Crispette, cavmekTLsp, pota- 
to chip, salted nut machines. Long EakSns r 

IBtSO Hi ah St- . SprlngflE ld. Ohio, 

PLASTEX Industries oiler industrious 
men an opportunity to start a business Of 
their own, manufacturing art £OOdS. nov- 
elties and utility products ill Pl&stCX dddl 
marble imitation. 1 -r materials make* 
regular IQc store sellers. Rubber moulds 
furnished lor aperd production. Small In- 
vestment briniis big returns. Nationwide 
demand in these low priced goods for com- 
ing x-i»as holidays. Ambitious men have 
chance lor real prosperity. Flostex Indus- 
tries. Dept, a. 1C8& Washington Ave.. Nuw 

York.. 

WE Start you in buslncsa, furnish Lng 
outfits and instructions, operating Spec] al- 
ly Candy .Factory home. Men and women, 
earn up to 5*0 weekly, all or spare 
tame. iOur 29th year. I Booklet free. 
W Hlllyar Itaggdale, loo.. Drawer +, East 

Ora nge, N. J . 

LIQUID Marble — anyone can make! Col- 
or] ll] . glazed! Moulded, brushed, sprayed. 
R u bborlastlc moulds . Com posi ti on floorln « . 
Rig money in these! Purtleulars free. 
Mjtrblriiil nE Ser vice, Edwardavlllt, lit. 

SUCCEED With your products, Make- 
soli them. Form u Las. Processes. Accurate 
analyses. Catalog free. £, Thaxly Co., 

Washington. D. C. 

donut. Pqtato chip. (Dieted pop corn'. 
Home made. Big profits, Yftnderpol, 
Hprlupficld. Ohio. 

PROFITABLE Houle business. Legiti- 
mate. No canvassing. M h -■ w uod p^bksh- 

ers, P-fiaa Broadway, Hew York, 

MAKE Your own prnducta. Employ 
agents i'OUtxfrir. Toilet articles , soap. f:K- 
traeta. Wt furbish everything. Valuable 
hook free, National Scientific Luboratoriog. 

1P50W Br oad. R ichmond, V*. 

BELL By mall. Books, novelties. Bar- 
gains! Big profits! Particulars free, 

B. Elfco. 43-5 N. W ells, Chicago. 

FREE Booklet describes EOT plans for 
making #2&-|]oo weekly, in home or office. 
business of your own. Elite CO.. 214 Grand 

.-■? Na w York. 

I WANT To tend you proof of the won- 
derful pulling power of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today. F. W Jobn- 
*00. Manager Classified Advertising, 2i>D 
_E,.. On tario SL. Chic a go. 111. 

CHARTERS: Delaware; best, cheapest; 
trefl forms. Colonial Charter Co.. Wilming- 
ton Del 



CASH Every week ci Liming and preparing 
newi items for publishers. Simple, fasci- 
11 a ting work. Experience Unncces&arv, 
Stamp brings Information, Division 55, 
National Press, 3323 W- -S-Laith, Los Angeles, 
calif. 



HOW And Ifhew to obtatp ewpltal luily 
explained, free particulars. Stnr Service, 
WftTMikiyrtetft. Ohio. 

DELAWARE Chartera; Complete service 
535. Submitted forms. Ckias. t), Oui’et, 
Inc . Wiiffli ngtoiy Del. 

ARTIFICIAL Marble sanitary flooring, 
EttStruCticni covering wood or cement i) oce- 
lli ft l it inch thick, fireproof, all colors., low 
Cfist. ornahiCntal easting, Concrete, planter, 
papier -mnehe. garden furniture, statuary, 
flex Lblo molds, particulars fret. Chris 
Mahler. E I no onl. N, Y. 

MAIL Order bUsLncss is your opportunity. 
Many began auiftll, now earn thousands 
yearly. No personal contact. Boundless 
opportunities, Have had over 30 years ex- 
perience; will help you succeed. Send 25c 
for vb hi able booklets, none free, O. Ere- 
liltH, 257 3. 21nt. F Is I lad clph La. 

100 PROFITABLE Mail order Imd local 
plans. Gilbert Supply. 1107 Broadway. 
New r Yor k, _ 

zr.ul'in. Fertiliser, 25e. Necessity for 
ttiousands. &anqp,lflE Co.. Pomeroy, Iowa.. 



MONEYMAKING OFPOKTUNiTIES 



JUST Out! "Opportunities Hidden in 
Subscrlptlotl Agency.’ New sales methods 
show how to build mall and phone business, 
from homo. SI postpaid. Money refunded 
if_d i&ga mned, Julius, Amarillo, IS, Texas. 

WANT Extra Income? Free loider tn— 
Krlbet J(W1 helpful plans, Dixon Co., 77CF 

Hprtngfiald. Maas. 

EASY Work, all profit, coloring photo- 
grophs, mliiiii lures. Talent unneceKsaJi'- 
Inexpcnsh-c Ens-fruclions. outfit f circu- 
lar.} Hughes. 015-R4 So. Hill. Los An- 

gvlos. 

WONDFRFU1- Money making opportuni- 
ties explA.|n(id Partleulara free. Lewis 

CO,, 520 -F Carpenter. O ak FUrtt. Ill- 

AMAZING Plans, formulas. Ideas, all 
money makers. Rowell, 240 Illinois, 

Rochester, H. Y. 

WHERE TO buy any thins V addresses 

25c. Grout. San Bruno, calif. 

MAKK Low-eost expensiva perfumes. 
Bsmple 2Sc. Belle Mcud, IN. J.j Labora- 

ton ea. _ 

YOU'LL Like resilvcring mirrors, auto 
harts. l-L'ftcttor*. makhiK chipped glass 
&lgns. WTtte. Sprinkle. Plater, 2ffl, 5fa- 
rioiy, Indiana. 

GET Ctoh'huicfcly'Tilcudlly I Home bual 
ness. Sparc or full time. Free details 
Cen tury, 1361 - P Br oadway , N ow Y ork. 

FREE! Extraordinary id pan, nationwide 
propositions,.. Evers, liox hid PM, Elmhurst 



PRINCE Warren. Grant Hotel. ChJCftuO 
bitya cancelled stamp's FnrtLcuiars free. 

QUtT Playing at the mall order bnsi 
ness? Make real money — others are 
"fiQDfl 'vo rd folio, lh 3c stamp. Dr. Ewear 
ingen . Station ■jS 1 h '_Los Angeles. 

FREE l Hundreds of money making OP' 
portiiiUttes ! Schumacher, 3502 Hlrsch. 
Chicago, ill. 

TURN Spare Lime into cash wLth type- 
writer E Addressing envelopes, mailing cir- 
culars, typing' 25c rcninl brings ini orrnn- 
lian. Ace, TPM-7, 322 Empire, Birming- 
ham, Ala. 



PROFIT With your own business. Un- 
usual opportunities. Learn how. Gordon 
Pubii rati ana. Box 1137. North Adams, 
Mass. 

IMMEDIATE Home cash! Starting out- 
flt free! Tell Service, Gold, 1431 lirpad- 
way. New r York. 

MAKE Money. Easy electrical course. 
Complete 5 be. Schrico Service. Cash Eon, 
Wis. _ 

PROFITABLE Suilnm. Free lypewril- 
er. Complete outfit 35c. Details Ifftfr. 
prawerjt OH City. Pehnaylvanlft. 

1, 000, COO ARTICLES "wholesale. LataaE 
directory. Hkr. Jelsmith, 163 Myrtle, Wal- 
tham. Mass. 

START Mailorder business, Details Irw. 
Pederson, IfiMij Ea^t Fifth. Dulut h, Mirt li. 

niG Paying mail order business puickly 
developed Working details 25c silver, 
Parlor Co , Gree nwood L ake. NctV York . 

MAKE It Yourself — Hundreds of prac- 
tical Child useful devices described in our 
big book. Plain instructions and Illustra- 
tions show you how. Save money cm things 
far yourself or make profit selling to Oth- 
ers. 90Q articles. 4BO pages, 523 Illustra- 
tions. £3 postpaid. Popular Mechanics 
press. Room tCSD, 200 E. Ontario St., 

rt| H efi t n 

BE Independent. No canvassing. Write 
Leslie. 3415 Fort Independence St, , New 
York City. 

'“SCHEMER'' Magazine. AHl&pw. Ohio, 
supplies sell rihea . tips, ideas formulas; 
Winners r 410.000 10 325.000 reported 39th 
year, Si Special: trial six months only 
3Dc, year, 50c, 

MAKE honest money at home. Free df- 
tail*. John Grady, Cosman Apts,, ifion, 
N. Y , 

PROFIT In vegetables, flowera, USihff 
chemicals. Remarkable yields. Quick 
growth. Experiment now. Proven formu- 
las.. Enough chemicals lor 44 gallons solu- 
tion end LnatrucUons £1.04 postpaid. Quick 
Growth Solutions, Holly wood Sta. , Bax 
ft40. C alifo rnia. 

SENSATIONAL Opportunities! Particu- 
lars free. Sint*. 323 Eulith Eighth East, 
Balt li aka City. U tah. 

OYER 140 Ways to make money. Homo 
or office. Literature 35c, Texas Bales Of- 
fice, Weslaco, Texas. 
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STOP &QUfCi]inE , ™SUvn crowing! Work 
morn mu-5 home— drive to r-ounLr:y— l 'mOV- 
Je*"— afternoon*! No canvassing! FoUP-A, 

Station "D," Lea Angeles. 

START hofitaWr mail order bliEiiicM It 
home. Stamp brings details. Success Fub- 
5C'2H Sc. Flores. San Antonio, 

Texas. __ 

MAN lu each town to plate irulC parts, 
reflectors. bicycles. fixtures, marrors. by 
late method, Simple plan of manufaCtur- 
InU nt home Biarts you in good paying bUR- 
ine.RS Free particulars and prooffc, GU11- 

metnt Co. . five N. Decatur, 111. 

NEW AH profit ptstns. KlirtZ, 3541 01th 

St.. Joctiam Heights . N. Y. 

RAISE Earthworm* tor profit. Informa- 
tion free. itetnp appreciated. Bureau Zr kj- 
logical Research. iffiA Broad waj, Pent!*, 

MILLIONS Jobless! diet dollars In tnfiii 
dally, like we do, for amazing employment 
information. Keep money; wt (til your 
orders free. Stamp brings details. Co- 
Op erative Serr iEg. 77 Swan. Buffa lo. W. Y, 
MOULDS. Guaranteed, for outing toy 
gridler*. Indiana, trappers, warships, a Ink- 
er moulds, 214 mndv. send 5c for Illustrate 
catalogue, Henry c, Schlereke, 64i Spen- 
cer, Ghent, n Y\ 

WHOLESALE Sources. £00. DM article*. 
Free directory. Mavwoode, Q25 Broadway, 

New York. 

ID 1 ? PLANS For making 130-1100 weekly 
In. heme or offlcc business of your own. 
Descriptive booklet free. Elite c&. 314 

Grand St., New York. 

LiKK To draw* Earn steady incoma 
tracing and duplicating a r! v rrUsi n g car- 
toons. Ad-Service. Argyle, Wis. 



FORMULAS, FLANS, ETC, 



MAKE Liquid floor was. Formula Sfe. 
Moficv maker. Western Formula Co.. Bu.l 

33, Yo rk. Nrbrmk a . 

EA&V Money Formula for making best 
penetrating oil on the market.' 300^ profit. 
Direction? for making and selling £Dc, 
W A. Farnsworth, BOI W. Main St.. Beltc- 

vue. Oliio. 

GUARANTEED Formulas — New last sell- 
rfa. Ncme beUi-r Ltiwent nrJre.i. Cittalag 
free. Kemico. 40N, Park Ridge, It!, 

DOLLARS And days perfecting our for- 
mului, They work! Bos 823, Los Angeles, 
Calif. 

1936 BEST Sellers: Circular free Cat- 
alog 25C Grins lead. 505 Filth Avenue, 

New York. 

ANALYSIS Hesr-arcLi. Ni wv?! guaran- 
teed formulas,. Biggest catalog free. Spe- 
cial prices, leads. Gibson Laboratory, 
Chemists. BD-1H2 Butinyside, Chicago. 

NEWEST Formula*. Everything Spe- 
cial*! Catalogue free, Manufacturer*' 
Service, 4B3 A rcade. St. Louis, Mo. 

WE Give formula, iwstntctlotts and quo- 
tation on ingredients, any product, 81 .00. 
Federal laboratories, Bos 3<w, Jersey City, 
N. J. 



ti DO BRINGS Formula for North Pole 
AntJ- Freeze and Res -battery Charging 
Powder; guaranteed, Nit-Way Sales Co., 
Hornell, New Y o rk, 

'TWO Dimes" bringa plan, formula, 
sample, that's sweeping country like tor- 
nado! Satisfaction «utt ran teed 1 Davis, 
BOX HM-P, Clarfckburff, W. V*- 

ANT Formula aoc or money back. in34 
catalog fret, Ogg Laboratories. Tampa, 
Florida. 

MA KE Boll — -BnishlEsa shaving cream, 
gnli -freeze solution, mechanic's hand 
sOAp, ftlas-S Clean* If, magic dishwosh. Guar- 
anteed formula*. 50c each, any three 
(1,00. Progressive Laboratories. Box 74, 
su. A. New Haven, con a 

GUARANTEED Formulas, JO0 for 30c 
coin. E dw ards, 170 0 Locust. Quincy, HI. 

100 MONEYMAKING Formulas 2&e, Ur- 
script! ve literature free. Harvey Teeple, 
Decatur, Ind. 

THAXLY Formulas for perfect products. 
Accurate analysis assured. Result ful re- 
search. Catalog frre, B, Thaxly C0. n 
Washington, D. C. 



MAKE Tour own products. Employ 
agents yourself. Toilet articles, scan. ex- 
tract*. We furnish everything. Valuable 
book free. National Scientific Laboratories, 
i&SPW Brood. Richmond, Va« 

FORMULAS. Latest money makers. Lit- 
erature free. Belfort, 4042 N. Keeler. Chf- 
mat 



CHEMISTRY 



CHEMICAL? In 50 want I tie*. Catalog 
£C- FietadheF* Laboratories, Everett. Ma as. 

rubber" Latex sample twenty experi- 
ments for quarter, Eastern Latex Labs., 
Box 53, Can t on. Maas. 

AHALVSia Research. Newest guaran- 
teed formulas. Biggest catalog free. Spe- 
cial prices leads. Gibson Laboratory, 
CbemUti, CT-C142 flimny sidc. CbltnO, 
CHEMISTRY MOBOElnc — research, ex- 
periments — three months, subscription 15c. 

Hpannej, 100 FftfS yth, Hflg York. 

MAGIC Chemical Submarine, -chemutry 
magazine, book experiment*, new cluunLcal 
caUtlbs; all for 10c. Clinton chemical 

Cn.'ui paj;_j y . _ S w ed?*lK>r o ._N J^ey. 

HANDBOOK For chemical” nxperlinent- 
rrs, hundred^ of experiments, illustrated, 
60c. Expenmont booklet. 15c. Chemical 
catolnSLie, 10c, Reading Scientific Co M 
Reading, Fenn a. 

FREE Chemistry catalog. Supplies at &CE 
Equip complete laboratory. Send 3c fur 
postage. Kemfclt Scien title Ctnp., 3971* 
Bridge St., Brooklyn. N. Y 

CHEMICAL? Laboratory glass warE. ap- 
paratus, S‘PPd 5c for catalog CP- 1. Bio- 
logical Supply Co,, 1176 Mt. Hope Ave,, 

Rochester. N. Y, 

CHEMICALS For alt purposes. Equip 
your laboratory. Catalog 10c, McHee 
Chemical Co,, 1521 Boren, Bealtle- 



AGEVTS WANTED 



MEXICAN Finest feather picture*: 4x9 r " 
costs 25c including duty, retails SI. 00. 
(Sample 2Ck stamps 1 Embroidered table- 
cloths 1 3(1x35” with napkin* costs SI. 18. 
Retails 13.50. f Simple iLM. > Free par- 
ticulars. Marques, Apartado 1176 -p. Mex- 
ico, City. 

BALES Agents — To nell direct la the sti- 
tomobdle and I ruck owners, an absolute 
safety device on large commission bast*. 
ho stid company. Liberty Bank Builds nr, 
Wilke*- Barre. Fenna. 

100 ^ PROFIT In new perfected (13381 
quiok-aotlon self-stnrting cigar lighter. No 
flint or friction, No wind can blow it out, 
TtetalLs 25c. CosLn eosi tl 75 dnsen. Sam- 
ple and can fluid 25c. New Method Co., 
BOX F M -S1, Bradford. Pm un, 

AG L NT3 Fgr pipe. Patent rights cov- 
ered. Evcrv smoker a prospect. Big prof- 
it*. Permanent business. Bam pica carried 
in pocket. Good side line. Write Al. II. 
Hnttmip, 77* E, Al-wta A vc,, Glendora, 
Galif. 

AGENTS; Smash go prices’ Santo* 
cofTec nc lb. 4 oa. vanilla Rator 

blades ll> for 0 ! jC. HM3 sticks Chewing gum 
13c. 159 Other b*fir*lns premiums. Ex- 

pertenpc unnecf-Hsary. Carnation Go., PO. 
Ht- Louis, Mo. 

NEW Soapiest cleans ng discovery! Amaz- 
ing repeater, Enormous proilta. Sales 
xuaranteed. Free samplo. Chicago Prod- 
nets. AF-3W8 Avondale, Chicago. 

COAL And oil burners save 15% on your 
fuel bin— automatic damr-i's M.95 easily 
Installed. Guaranteed, Free literature. 
Agents wanted, hl N" CMtl Co., 2024 East 
Lake Si reel. MLnnr applia. aflnp. 

STRANGE Irwallug OartL Prevent* 
scorching. Saves electricity. Abolishes 
kinks und sharln For telephone* also. 
15SJC- profit Sfili-* gufirnntwd. Samplr* 
furnished. Never knot. Dept. 1-A, 4525 
Rav ens wood. Chicago 

Sim-;- profit BrtUPB IWW 3MD-1 kitch- 
en utensil. Retail* 35o. Costs you it a 
dozen or *6 a gross. Sample IDc, New 
Method Cp.. FMM-ei. Bradford. Prona. 

LOCAL Agent* wanted to wear and dem- 
OTH-trate free anils to frieiad*, No canvass- 
ing. Up to it 2 Jh A day tUf. Espcrirnee 
unnecessary, valuable demonstrating; 
equipment, actual samples free. H, J. 
Graves. Prra,. 1300 Harrison, Dept A-8I7, 
Chicago. 

SELL Tinseled Christian mot tons to 
homes, biff pronts. Novelty Signs, Stryker. 
Ohio. 



SWEETEST 25C Seller out! Odd em- 
bossing ink. decorate Xmas cards, Easter 
cggjs, etc- Sample 15c. catalog free. Hell 
Co . Gaylord , Minn. 

LIQUID Typewriter type cleaner. B. 
Omcto r 28t b Hyperion, Hollywood. Calif. 

BE Your own bass’ Operate used -pew 
Clothing business from store, home, anta, 
Ovier 190 T* Profit. Every thing furnished. 
Catalog free! Roosevelt Mercantile. 5&Q-F 
Roosavelt, Chicago, 



MAGIC Cloths* bmsK, RevoluUonary 
Ipventicm. "'Ergs pa"' dirt like magic. Saves 
drycl caning. Seiuaticma! seller. SamplCfl 
Sent on trial. Rush name. Kirkitee, 128, 

Akron, Qhlp. 

YOU’LL LLke yeaUveiing psirroi'*, aulo- 
parb, rc Hectors, malting chipped glass 
sign*. Write. EprJhkle, Plater, 128, M*- 

rlon, Indiana . 

NEW Pea! giving away shoea. Sparc or 
full time. Outfit fr«, Reed Sales, CO., 

Brockton. M ass . 

HOLPS-UM'bry powder cement. Holds' 
anything, anywhere. PSteprOOf, water- 
proof, never ahiinks. Five ounce* 25c; 
pound iSac delivered. Holds- U til, Royal 

Oa k. Mich. 

Sc WILL Make you SI profit. Free sam- 
ple product. Free literature. Fas-lest Win- 
ter seller. M. A. Baske, 5B7 W, Bamcs 

A vo.. Lairi ng. Midi. 

450 T’ PROFIT Quick- Action asitOBiauc 
gaa liuhter. No Hint. 2&C seller to every 
pome, office and restaurant. Free E&nsplo. 
New Method CP.. BOX FMG-flL Bradford, 

Fenna. 

i,2(Hi orj a MONTH I Only io *L(M sates 
dally pay* 850.00 u week. Ad auto product, 
Thermo-Power Works, Peoria. 111. 

'PROFIT with new products. Make, selL 
repeat. Analysis. Research , Guaranteed 
formulas. B-iggi?-Ht catalog free. Special 
prices, leads. Gibson Laboratory, Chem- 
ists., BD-1142 BUhhVSide, Chlengo. 

500 'T PROFIT 1 Gold foflecting letters 
for Store Windows. Large sizes Ic, Free 
sarecplea. Modern Lstic Sign, E-SOM Lin- 
coln A vo^, Ch teago . 

NO Peddling. Start home business. Lit- 
Lie or no investment. Free booklet le-lL, 
how. C-.'otury. 12B1-PM Broadway. Now 

York. . 

V ALUAHLK Sampl-e* medicated bitnd- 
Rgp« IOc, plans, proor. money bad,, "'□ay- 

gadfl. 11 I2!f DwLgnL Holy Pko. M84li, 

A .'d A SING New AClontafic discovery culs 
Coal bills 40-^ to 00'.;- . 75c package treat* 
A ton, Every home and building a pros- 
pect, Agents cleaning up, Write for Tree 
ii am pi: wCU Frod uc La iCo, Bpwrly L jMM 3, 

WHOLESALE ‘ Frier Hat free, ' raaror 
blade*, nctlon*, h-nslcrv. Rutger. 147B 

Re ni bertoi h C n mb’7 Mass. 

"AGENTS. National Oppurlunli',' CiUn- 
la^" 10a 4101 S. 38 Avenue, Miuneapoll!;. 
Hpa, 

YOUR Opportnulty for permanent in- 
come. Quality uniforms lor quality buy- 
ers! Exclusive style* Enid tnOdebi. 
profits. Restricted lerntunM Free outnt. 
Write today. Lion Uniform Co., inept. 
M» 1 8, DBTtan , Ohio. . 

STARTLING Invcntimi— Pocket adding 
machine. Nationally advertised 42. 5 d 
Whirlwind seller. Big profits, Calculator 
Mfg Co. , B o x 11 1 0 Chicago, 

MON£¥HAKKR. Proven proposition. 
Stamp brings information. Johns bon, 1851 
fl. Cent ral, Lo di, Calif. 

MONEY In butterflira, moths. Bee Bin- 
dsir Display Advertisem ent on pa ge 2DA. 

START 1380 Right! Making newest sta- 
ple product* to set! repeat, with Molar's 
Famous Ofrtiflftl Formulas. Investment 
small— profits great! Valuable literature 
irceL Millet, Chemist, llOfi-M, Tamp*, 
Flo rida. 

JAY-WAY Door holder, sensational 
moneymaking, Jay- Way, One U, 42nd, 
New York- _ 

GUARANTEED Gold leaf letters for 
store and office windows. 5,00 "'i pro Jit. 
Free samples. Metallic Co.. 438-B N. Clark, 
Chicago, 

ATLAS Fur best gold reflecting window 
Sign letters, Large aizes a; c<mt each. Free 
simple. A tiftfl. ?5-fl Hoiste d!. Chic ago. 

BIG Money applying initials on automo- 
bile*; 41,45 pront on each sole. Write for 

S TUculan and fiee aamptes. Amertean 
emogram Co., Dept. _40._JpunellBTL 1 N. J. 

MAKE Full strenffth,, non-explosive. 
POh-lnnammable. odorless cleaning fluid 
from benvyne crystalB. lc gallon. Sample 
25c, Literature free. Western Reserve 
Laboratories. AfliS Denison Ave. , Cleve- 
land. Ohio. 

?ELL Novelty fun cards, novelties, etc. 
Samples 10c. National, Box 50DM. Clncih- 
tt&ti. 



Man In each town to plate mto parts, 
reflectors, bicycles, . flxtnres, mirror*, by 
late method. Simple plan of manufactur- 
ing at homo starts, you in rood paying liue- 
Intss, FrdC particulars and proofs. Gun- 
metal Co,. Ave. H, Decatur, 111. 



popular mechanics advertising section 



55A 



BIG, Steady weekly profits for men and 
women With cut price food route. Mere 
tii mi 30-D last Beilin? household and farm 
necessities. sensational premium dL-als. net 
PUicit cash and build profitable routes 
quickly. Write Bleeefcer, 355 E. 4 th Si., 

St, F ail!. Min n. 

AGENTS— 1 To mall our literature, flood 
profits. Home business. Maywood, 143 

Ftfin A ve., Mew YOTfc. 

SUCCEED With your products. Mftte- 
set] them. Formulae. Processes- Accurate 
analyses. Catalog free. B. ThftKlF Co., 

Washingto n. D. C- 

MAKE Your own products. Employ 
agents yourself. T&llct articles, soap, ex- 
tracts. We furnish everything. Valuable 
boose free. Nation*] Scientific Laboratories 
_in5D W Broad. Richmand._Va, 

AO ENTS— opportunity to make money; 
hpok containing 107 successful business 
Plans: hotiir or Office: fiend for free Intro- 
ductory booklet. Elite Co,. 214 Grand St., 

New- York. 

“ FREE sample — Amazing cleaner: sells 
homes, taverns, everywhere, Elp profit — 
fast repealer. BetCO. 5057 Irving Park, 

Chicago. 

WANTED — District purchasing agents. 
Np experience or money required. Write 
Purchasing Manager. 1T4 N. Habited, Oil t— 

tags. 

DO You want agents for your proposi- 
tion? Your ad In this Apace will place ydut 
message before hundreds of men seeking 
fast-selling products. My folder "How to 
Secure Agents.'" to filled with proof. I'll 
gladly send yon a copy free. F. W. John- 
son, Manager classified Advertising. Pop- 
ular Mechanics Magazine, 2&B E. Ontario 

St,, Chicago. 

MANUFACTURE Specialties, hire agents 
yours elf. B-tg money. Free literature. Gil- 
bert Supply. jyj&j-F Brnndway , Hew York. 

ENGRAVED Name plate*. □ umbers, 
signs, etc., easily sold, profits large. Brett 

Bras., Wlnthrop. M aagu . 

AGENTS: Stamping dimes OR ptyptet-key 
protectors. Sample check With youx name, 
address. 35C. Stamping Outfits, Emblem 
checks, check -fobs- name plAtes. Hare Mfg. 
Co., 3UJ Degraw St.* Brooklyn. N. Y. 



HIGH-GRADE salesmen 



INTRODUCE New advertising idea to 
retailers. Show them how to give sway 
free choWLng gum and increase profits I 
Send for bag-commission pLan, free sample 
quIIK. National Adgum. Dept. K-20, Cin- 
cinnati. Ohio. 

NATIONALLY Known chemical corpora- 
tion considering applications frgm sales- 
men experienced in soiling disinfectants, 
insect LcLdcs, ■Cleaning compounds, floor 
maintenance products, deodorants, ate., te 
factories, schools, institutions, municipal 
and county buildings , and Other direct bulk 
users. References required, own. automo- 
bile, protective contract given, drawing ac- 
count considered- The Federal Sanitation 
CO-, Inc.. 234 !) Euclid AvenuC, Cleveland , 
ottla 

NO Selling! Steady work— lllg pay dally. 
Be my local buyer. Money furnished. De- 
tails tree. Prullt Go.. HBfl Pruitt Bldg.. 
Quern. 

SHIRT Salesmen. Sell Johnstonian Hue 
shirts direct to wearer. Self-selling sam- 
ple kit free. Dally commission. Johnston 
Shirt Co., Union City. Ten n 

ADVERTISING Book match factory of- 

Fcra you Eimjlxfilg LiltY. We atti 

largest In world selling direct. Big cash 
commissions, bonuses. Fill [-part time. Big 
repeats samples arm kit tree. Match 
Corp. of America. Dept. £-1. 00*1 Grand. 
Ohlcwto. 

MAN Wanted to supply Rnwlelglfs 
household products to consumers. Sales 
way up this year. We train and help you. 
Good profits far hustlers. No experience 
necessary. Pleasant, profitable, dignified 
work. Write today. Rawlcigh's, Dept, 
A-53-FFM. Freeport. III. _ 

GELL Grooved felt back changeable Signs 
with double prong celluloid letters to a]| 
Stores. Bag commissions. P, Pricing Press, 
134 White St.. N ew York. __ 

SELL Nothing. *55 veefcly. *500,000 
punchboard Arm an-nonnees new, UO In- 
vestment plan. Season starting. K£B, 
Dfcpt. C12I, $25? Broadway, Chicago. 

NEW Specially— Sells every bustneM. and 
professional man. Four f ] F> sates daily pay 
*280 weekly. Farrell cleared over 51.0tHf.Q0 
monthly. Write. F. E. Armstrong, Presi- 
dent, Dept. FM. Mobile, Ala. 



WANTED County distributers, Excellent 
opportunity fur earnings. Nationally ad- 
vertised product. Large company Dept. 
252,_Fyr-Fy ter Company, Dayton , Ohm. 

*100 WEEKLY. Installing new auto- 
matic Ere- detector -bu t alar alarm system. 
Homes, farms, warehouses. Complete 
SOSO. Territory. Fl'te De-Tector Co., 

Tho rp . Wi s cons in . 

J DST Out, Big sensation. New hand 
cleaner, bLg profits. Money back: guaran- 
tee, Full size box 25c. McArthur Products 
Company, 13132 Compass, Detroit. Mieh._ 
GREATER Commissions. increase -your 
Income scllim* $10,000 accident and health 
polity: S25-$50 weekly benefits, no.oo 

yearly. Other amounts proportionate- 
Guaranteed renewal income. * 1.045.318 19 
securities deposited. Uni venal Policy, 
Dept. Q, 1 1 Co mm erce S t.. Newark. N J. 

BE Your own boss. Mage the largest 
commissions selling our complete fine of 
brushes. Write for sales Plan. Wire Grip 
Sanitary Brush Corp,, 23bO 5th Ave., New 

York, 

NEW Power Air Auto Vac. no bag or 
hose, quick sale oil demonstration to ga- 
rages, gar. stations. Big profits, Sales- 

manager, 2 4 17 N. Ashland, Chicago . 

PERMANENT! Exclusive agency, our 
unusual product* suit used .steadily in the 
homes after 37 years. Rayburn Sons, 
Chemical Bpecialttoa, 0346 Eggleston. Chi- 
cago. ' 

WANTED — District managers, distribu- 
tors — ago 23-55—10 Lnvestjgao: and inter- 
view dealers for sensational merchanriLsing 
plan, { Requires no selling.) lDrrJ- credit 
Insurance an merchandise. Profits up to 
on-S'inn no month. New scientific 

method conditions automobile motors few 
minutes, while motorists wait. (No graph- 
ite — PC msca.1 Easy to use. Eaves time, 
money, gasoline, oil. Lloyds of London in- 
surance to $5U(H>.GO protects users. Method 
and proposition alone in field. Guaranteed 
results, Your profits up to 233 'j , Write 
today for details free of risk test and 
' ‘profits- pr - money-bac k' 1 plan. Territories 
going fast. Rush. Graver and Jay Com- 
pany, Dept. 101, 21 West 10th, Kansas 

City, M d. r 

TIRE Accessories. Guaranteed iq.poij 
mile Tiger Drip Tire Patch, and complete 
fast-selhng line auto accessories, Sales- 
men- distributors easily make UP to (7$ 
weekly, and over. Protected territory, 

Effliiomy Rubber Products Co., 039 Byrk- 
1 la rfit, Dayton, Ohi o, 

WANTED Representatives. Sensational 
burglar and fire alums. Real incuey mak- 
er. Exclusive territory. Be independent. 
Automatic Alarm Co., Cadillac Square 

Building , Det roit, Mich.. 

SALESMEN; — Sell business stationery, 
book matches, calendars, Smus cards, ad- 
vertising pencils, shelf mouidtng. labels, 
sales books , pricing Rets, tags, office sup- 
plies. Business cards il.aO thousand. 35';' 
comm, daily. Free deals. Gales pqrtfoiLo 
free. W Ellens, 2130 Gladys, Dept. Wtt, 

Chicago . 

SALESMEN. DiStrlbutbrs. New deal! 
higher commission; exclusive territory. 
125 varieties brushes, mops, special tics. 
Ncway ntush Co.. Hartford. Conn 
GUARANTEED Gold leaf letters for 
store Windows. Free samples, Liberal of- 
fer to Car Owners. Metallic Cd-. 439-A N. 

Glaik, Chicago. 

ATLAS For beat gold reflecting window 
sign letters. Large slzea -'i cent each. 
Free samples. AGO*. 7941 Hftlfttcd. Ghicagn. 

SALARY or curnmLHstons. Permanent. 
National Salesmen's Bureau, Taylor Bldg,, 
Rochester, N. Y. 

MAKE More money with Red Comet 
Automatic Fire Extingulahers Low price 
Proved seven years, Splendid sales outfit 
free. Bums good territory open. Exclu- 
sive. Write quick. 7D4 Red Comet Bldg., 
Littleton. Colo. _ 

BRUSH Salesman— If you ever sold 
brushes write for our money making prop- 
rE.1t ton. Donald Brush t : o.. C anideii. N J. 

FREE Booklet describes 107 plana fee 
making S-20-itQO weekly, in home or office, 
bu&lnm of your own. Elite Co,. 214 Grand 
at,. New York. 



SPARKLING GEo-Brtte signs sell fast to 
stores, restaurant*, taverns. Lasting gold 
finish. Plenty pront, j, a. Baxter. Cani- 
hrid e e. Ohio. 

"l.OflQ WAYS TO Make *I.WW." You 
can do It — other* have. Thin ama?,Lng book 
will atartlG ycnl, ITS pages, only $2.5q. 
Popular Mechanics Press, Room fC3I), 2Q0 
E. Ontorio St.. Chicago. 



HELP WANTED 



MEN Wanted lor coffee routes. Earn- 
lugs up to *43 in a week. AuEomobLle giv- 
en producers as bonua. Write Albert Mills, 

E635 Monmouth. Clncinna tt. Ohio, 

"WEAR -EVER" Aluminum ho* ealea 
openinii In Chicago territory, Future for 
rnun selected. Not canvassing, car essen- 
tial. Average earnmga WO weekly. Write 
Mr. Ogden, 131 3 Conway Building, Chi- 

CMft ' 

MONEY In butterflies, moths. Sec Sin- 
r lalr Displ ay A dv crtlaemrn t on pnge_2&A. 

stop Job-hunts ns your oum boas. 
Start profitable mall order builiteM of your 
own. No selling. Write Hand Service. 
flie-Y Federal. FitLsburgh. Fi-mut 

MODERN Refrigeration. New industry 
neods trained men for Installing, servicing, 
repairing. If you seek a new field with 
larger opportunities get latest bouk by Alt- 
house and Turn quiet! S5 postpaid. Popu- 
lar Mechanics Press, Room CC37I. 200 E. 
Ontario St., Chicago, 



EDUCATIONAL ASP INSTRUCT IDS 



AIR Conditioning, elec trio refrigeration 
industries demand trained men for instal- 
lation. service, maintenance and kales, 
quality Ln 3 muntha. Free employment 
.■service Established 34 years. Got new 
book "£step Up to Success" free, write 
O. Werwath. President. 1020-S N. Broad- 
way. Milwaukee. Wt*.._ 

"SHORTHAND Stmpllfled" complete 
Sl.Qb. Folder- lesson dime. Simmons, (toeky 
HU1. Cona, 

KNOCK- EM-CGLDE Learn ppllce Jlu 
Jitsu! 36 secret knockout blows Without 
fists, many one- Angered, head lock breaks, 
etc. New complete illustrated course by 
world-famous. Instructor, only 15c today. 
3. J, Jorgensen. Maritime Bldg., Seattle, 
Wash 

BECOME An investigator— Secret serv- 
ice! agent. New "Teat Problem Method." 
Develops your ability. Particulars, free, 
international Secret Sorvipe institute, 
fFMiai, Hoboken. N. J. 

MAKE More motley. Get (1 U, S. gov- 
ernment job. Get our lltrW plan for cb- 
Unplng one — no obli muttons. Age 18-50. 
Write, Instruction StrvJ-M. 101. St. Itoula, 
Mo. l Im mediately- 

1036 GOVERNMENT Jobs. Start 1105- 
in j month. Dependable. Prepare Jnimr- 
(l.iii toiy for next examinuLiouf Li ,:f . lto^i- 
tlong, free. Write today. Franklin Insti- 
tute, Dept. L 3, Rochester. N. Y. 

BECOME Business Investigator. Ram 
gH)d fees in pleasant spare -time work. 
Write l Business Detect Jve System, ioo9 
Oak. Elmira. N . V. 

ASTROLOGY Taught— weekly lessons;, 
help, correction*, 50C. Albert Byron, 162 
Holden St.. Pr[>vjiJence,_ R : I. 

LEARN Air conditioning — America's 
next big industry. Thousands of oppor- 
tunities, Get your start with complete 
book by E, W. Rios beck. $3.SD postpaid- 
Popular Mechanics Press, Room (C31l, 200 
E, Ontario St . Chlcaao, 

GOV’T Jobs Start year. 

Men- women age I8-5D. Former examiner's 
tea tod method helps qualify you ■ Partlc- 
ulHrs. list Jobs free. Write today. Fatter- 
sun School, AC Mercantile Bldg.. Rochee- 
tor,.. NY, 

DEGHKEB Earned by home Stoud^ 1 111 
arts, sciences. phllO«opl3y, education, pay- 
Chology, theology, law. Chemistry, engl- 
iveerlng. bualneaa, aenci,i,]ture. McKinley - 
Roosevelt coll ege. GhJeagn. 

HIGHER Arithmetic solves problems 
Quickly. Frederick A. Smith. 24 io Bernard 
St.. Chicago. 

SECRET Investigations. EscriScnt op- 
portunity. Particulars free. Write George 
Wagner, M-BB4Q Broadway. N ew York. 

EARN Ultra money [ Clipping and pre- 
paring newspaper articles for publishers. 
BLmpie; fascinating: profitable Bend 

stamp, Division 54 A, National Press. 3523 
W, Sixth. Los Ang eles, Calif- 

LEARN Machinist trade, tool, die mak- 
ing. Automatic crnd hand screw machines. 
Modern fthop methods. Actual work. Jobs 
open for trained men. Employment help. 
I J Lust rated booklet free. Allied Screw Ma- 
Chine Co.. AOt Lake St., Chicago- _ 

LEARN Auto mechanics, body, repairing, 
wnldlng, electricity, ref rlgeratldn. Dto-iel. 
StEviikSon's, 2008 A Main, Kansas City. Mo, 
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FLA'l'g, STORIES* MANUSCRIPTS 



WRITERS; Studios pay tasm to un- 
known writer* for screen stories or ideas. 
"“Serpenwriter* Handbook 1 ' tells how to 
construct and stEl your StOFy OF idea. En- 
dorsed by &ludLo story rditoFs U^d by 
EinScLUEfu! professional and am file ur screen- 
Writers. Bend S3 i total ttw-ll or order 
COD. today. Address Broad well Studios, 
Dcpl. 342- A. Uendix Bldg., LOS Angeles, 
Calif. 



POFM Writers, songwriter* — Bend for 
free Rhyming Dictionary. Writer* Guide 
Submit best poems melodies today for boil- 
arid#, superior offer. MMM PublJatier*, 
Pert Lari it Oregon , 

WRITER'S Service Particulars free. 
A. M. Seymour, 123 Lexington Avenue, 
New York. N. Y. 

MARKETING- Advisory service for 
writers. Free bulletin 5 A. Don Wimmof, 
Routs 7, H untington. Ind 

WANTED, Original poems, songs. for 
Immediate roiDu deration. K^nd poems tn 
Columbian Music Publishers. Ltd.. Dept, 
zoo, Toronto, can. 



CARTOONING. COMMERCIAL ART. 
SHOWCARD WRITING, SIGN PAINTING 



draftsmen, Students, showcard writ- 
i ra Rave tune WLth patented Universal 
Drawing Instrument Does wondn'R, D-- 
fiCTlptlve circular free. BoK 451, Leomm- 
Star. 

□NED AT Sho-pard aystem. 21 leSiCuiA 
cartooning, Both *j.oo. Btr&icy, SB Spring. 
Springfield, Ohio t 

SIGN And showcard lettering. Complete 
illustrated course Si 00. Showing even 1 
stroke of brash. Lawver sfc Vernon, B5S 
E. -63rd S t. , Chicago. IU. 

Cartooning course 11. ». Simplified 

home study course. 30 llluslrated lesmons, 
over &&0 drawings, pens arid pencils;. SJ.fHfl! 
Complete, postpaid, Scovell Btndi as. Box 
748 - F. Hollywood, cilit. 

SELL Drawing*. Read Art Advisor 
Mmuii Jy Park vi 11 e Mi-; ,■•••!: r, K.uimlr-1 20c 

ART Ugi^iH. Helps you jikrteh. paint, 
model, carve. cartoon. draw human flan re, 
sell drawings, exhibit, form clubs. Regu- 
lar I5C copy for ](te while samples last, 
Artist, 1* E. 4a. New Yor k Ci ty. 

CARTOOHnm, Sketching, etc.— *8 les- 
sens, fiOO Illustrations, including drawing 
paper, pens, pencil- fci.M complete. 
Rrata ft Service, Cashton, “W Is cOnsin. 

EARN cash income, copying and dupli- 
cating simple cartoons fur advertisers. 
3-M Service, Argyle, Wia. 



BUSINESS SERVICE 



*2 .00 MONTHLY Maintains Los Angeles 
address. Dicke y. 82ft W Sth. 

DETROIT. Michigan. Address. PcrEona] 
or business, $3 02 monthly. Letters lot- 
warded da 11 y, _Charjea . SOflk Jonca, 

SAVE. Use experienced credit, collcc- 
tion counsel. Fr educing letter and Collec- 
tion tip SI, Arthur Kelley. Church, Mont- 
clair, New , J ersey, . __ _ 

BUSINESS Problems answered, send 5-nr 
With detakli. Confidential. Counsel AAflO- 
ClatCS. Douglas. G eorgia. 

FLORIDA Mailing address, 63,00 per 
month, U nivsrsal. Bo* 540, Jacksonville, 



WASHINGTON. D. C., mail Address, For 
buainass or personal purposes. $2 monthly. 
Hawkins Mail Service, SIT Fourteenth, 



ADVERTISING agencies— 

FOR ADVERTISERS 



CALIFORNIA Names, per 500; laborer?, 
women ji-t-ti; pharmacists, mechanic* 
S2.q&; department stores, executives., pre- 
mium users $3.00; wealthy women,. mil- 
lionaires 64.00. Brstwest Service, 3.252 Ru- 
berta, Glendale, Cali fur hi A, 

LEARN Advertising quietly at home, 
Easy practical plan. No text bucks. Com- 
mon school education sUfflCiFfit Interest- 
ing bonk Set and requirements Tree. FAge- 
Davis School of Advertising, 3E£}1 Michigan 
Avenue. Dept. 3132. Chicago, 

ADVERTISE Profitably: 615 reaches 

$.DOD,ooa Sunday ncwfipupiT reader* with 
34 word ad. Newspaper. magaaloe, rate- 
guide, free. Chicago Union Agency, 2fl W. 
JjictLou. Chicago. 



ADVERTISING Placed; any publication, 
anywhere. Copy written. No service charge. 
Free rate guide. Lets rand Agencv. 34 West 

32 Fd Street. New York City. 

33 WORDS, 25 MagiuJnfts, three months. 
E2.0P, QOOflall, 743 Mark et, San Francisco. 

FREE — -New Advertisers Rale Guide. 44 
pages. Includes everything. LowcaL ran*. 
E. li, Brown Advertising Agency, 140 S. 

Dearborn. Chicago. 

ADVERTISING Placed anywhere. Help- 
ful, free service, Rate snide book free. 
Baker Advertising Agency, IBS W. Madison. 
Chicago. SUWC=WiOir& to Antrum AdvettLE- 

mg Affrn c y, Establi sh ed 3d years-. 

’ ADVKRU8K: 4 Lines 100 national mail 
order publications $4. Lists free. Adver- 
I cuiig Bureau. 45J5--C Cull age Grove, Chi- 
cago, 



TYPEWRIT T'IRS, IJUFt-IUATO-RH, 
OFFICE DEV HIES 



TYPEWRITER And ffllffleOfFflph jmp- 
p!i-.‘x . we undersell. Address Box 135. 0(1- 

icapj C, IllJbQJa, 

NEW 13.13 Automatic adding machine 
Fully guaranteed. Bassett, Box 30SD, 

Aita dma. Ca lif, 

TYPEWRITERS, Duplicator!!. multi- 
grapils., write ior free list ofifice machinL- 
hiiTffflilU save lialf- Pruitt. 51& FruiU 

Bldg,, , Chicago. 

INCREASE Business now. “Exeetld' 
graph"' RDtaiy Sttmdil Printer reprints 
thousands everything you tvpewrtte. haucL- 
wrlte. drEiW Or trace. Colorfl. SI 9 75 to 
S44. Terms. Illuatrutod literature free to 
busLftr&s Ci-r prereasional men, Pittsburgh 
Typewriter Supply, Department K-2, PlttB,- 

bitrgh. Fenht- 

OFFICE Machines, typewriter*, adding 
machines, duplicator*, ClC. , 29 dlfTerent 
makes, care and Ope ration of Only book 
on subject. 304 pp. lllu*, 12.5b pofllpauj. 
Pobtiiar Mechanics Erw^, Room fcaij. 2tH» 
E. OhtarlO St,. Chicago. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



GUARANTEED Frozen slaploa for Ace, 

Blur, LI nr- ■Win. IEhwLhcIi. Here tii-ta, liotoh- 

Ulss, iJenruson, SpeEd. etc.. 25.000 S3. 25; 
fill.iJUfl 6^.25 postpaid. Staples for nit ma- 
chines— get our prices, Armstrong West. 

SMitenlxiro. Georgi a, 

NAME Address, 2"lJnc,s 25e; s’liih-s 35d. 
Stamp Work*. A ub urn, N ebr _ 

CUSHION Mounted, One -two line* 25c, 
three 3£e; facsimile si|triH.tures £1.50. Stamp 
Works. 814 B r ndKny, Ft 'Oria, III. 

3 LINES 25c, 3 Lines 35c. Stamp Works, 
Ueuterport, N. Y. 



PRINTING, MTJLTIG R APIll S G T JW1MEO- 
GRAPUING, GUMMED LABELS 



LETTERHEADS, Envelopes, cards, b!ot^ 
tora. circular*, statements, eld 1 , 1038 price- 
list free, McCall Printing Company, 1320 
SO Z7th. O mah a. Nebr. 

BUSINESS Goncfrn* and bmUriduala 
have sumrient consideration for you to 
jiu^tify quality printed letterheads Idr Uleir 
correspondence. Why not reciprocate? OUT 
&prcial postage Aaving letterheads are ex- 
cellent quality, printed In modem plant 
under favorable labor conch lions, Ten dol- 
lars thousand postpaid Holiday or birib - 
clay crtrcl lnclaf-;ed when requested. Elec- 
tron Prlnta, New Orleans , La. 

FNVEIDFRS. T..<'".H*rlu-ails 3CD0. *2 post- 
paid- Marcpa. 1BS7 &. Haml in, Chicago. 

BETTER Frill ting, tower prices. Scud 
for samples. Moore Brothers. Alstaad, 
New 1 1 mu i Mil i re. 

250 BHxfl LETTURHEADg. 2So"a*i En- 
velop**. (1,00. Victor's Printary. Exeter, 
New Hampahirc, 

JOCM) LETTERHEADS, Envelop**, state- 
ments, business cards, Ji 5n, fjhpro, 9429 
aoth, Qgcme ra rl t._L I,, Hew Ymrfc, 

HAMMER MILL t^Tll Letterheads, 
statomenta, etc.. 6 a ,i envelopes: judo ta.is, 
&O0 62.00, 3&0 11.25 postpaid, Price list 
free . Com mercial Fttas. Britton. 6d- Dak, 

EUEINES3 Card*, hhkflti, «fta 3000, €■- 

nar y'* Fti^e. E a- 1t M ol In* ._T?L _ 

133 X.ETTERHEAD3, and 125 

Envelop**, jl OU postpaid. Bonneville. 907 
West Roosevelt._Philadclphla _ 

360 ENVELOPES Or letterhoada. 81.00 
postpaid, Samples. Ranncgcr Prcae, D134. 
rlttaburg, Kansas. 



SAMPLES — Attractive assortment free. 
Lowest price* l Sanders cm s Printing. Ot- 
tawa. IUinDis._ 

business' cards, ii.no looa post paid. 
MctSride Frlntery. m3 Towne Aye-. Los 

Angeles. C.’*EJf._ 

BETTER BUSlDOUl aNf. 1000 — *1.19, 
poatpald, Norp Shlnu, Bell dower. CalU, 
M0 CW TlillB I * Stickers, Foqr lines. 35c, 

Cott"* Pre aa. Sptckajd, Mis souri. 

PRINTING — Lowest price* 1 .Envelop*, 
lrit*rheiid specials! Rapid Service, Ed- 

w ard* vine, liltnols. 

1UO EACH frlaita 1 ! Atlanta bond' letter- 
heads, envelopes. *t.0d pnstpaLd 4th zone. 
UnivEiaai emsMf Qrauigt, Ma w, 

250 LETTERHEADS, 250 Envelopes, bdlll 
*2 00 prepaid;, Evans Print, Rtjiidlili;, 

Pettna, ^ 

500 MOST Anything prLnwd il.00. Sam- 
ples fqr stamp. Springer iTlnt. Miama, 

Oklaho m a : 

ARTISTIC Printing. Cosh, terms, trade, 
co m m las i on, OMtf k Prwa, Romance. Art 
350 LETTERHEAD6 Ot envelopes, fine 
colored tx-nds and inks, JL.il) postpaid. 
Sample;:. Becki-r, Printer, Altoona, Penna. 
" HARVEY Labels 'a re’ verified better' val- 
uer RCU B-R qulcnby, Clcvrhtud. Ohio, 
LABELS, Urtnted name, address, il^xT'n 
rummed, Sl-00 thousiirid, two thousand 
Ints. Free samples. am nick, ;Uili E. 4i, 
Ne w Yo rk, 

THOUSAND Book* advertising nmtebs 
S4.50. SaBdereon 1 *. Ottawa, Illinois, f Sales - 
men wilted, 1 

I'AlUlCUlAIt? N eargravu r* - Embosso 

stationery! Distinctive, Unique samples. 
fiollidays, K nox, Indiana, 

1000 ENVELOPES 61.15; 5.0W, 67, CO' 
Hunt. Printer, Morrisville. Pcnhn 
LaHeLB: AH kind*. Write, aamplea, 

.JBSt:o, Bov 93. Holy oka. Mass. 

250 BOND Li- Iter Si .■luJs or envelopes li.'dO. 

Mnycf, B-24I-P, M ilton,, Penna, 

line work— Tec, Inch— si w. Richard- 
mn. 7o6 Lcmgf clUrw L waah rngto n >. P" o- 
EXTRA &EM?daI — 300 envelqpc* and IDo 
letterheads 82. 50 postpaid- Bond paper. 
Guaranteed. Hustler. Advance, Indiana, 

'' ' i ririp UNIQUE Ad vc r lm i n g ™ rds 6 A . 5 9. 

Roll fluid Mars h. Har b or Bprlitg^. Midi. 

1000 RULED Statements, envelopes. 
62.00. Ruled billheads, letterheads. S2.35 
KFri-ss. Box 103, Btatlcm W. Brooklyn, 

N. Y. 

1DQ0 esg CIH c:ulaii>V. Letterheads, e'n- 
velppea, postcards, S2.SS: 5000, *8.91) All 
prlnCing' rensDnuble. Humpies. Cuts. Good- 

prtnt, HarnsOnbu ra, Va^ 

photo Engraving* — Stno line cuts 
made. 10 square inch as, 81 up; hAlllonns; 
electrcB; artist ;. speedy; free price list. 
Rite way Engraving, 145TF Broadway. New 
Yor k. 

l.OM 3!i*5Vi PRINTED Adcaril* 63 *9, 
Sample for stamp, Comstock. Charlwtown. 
Rif 

BETTER Grade printing, muubl* 
priced. Free samples. Economic Pres*, 
Leonla, S, J, 

600 -l+*2U FOUR Line gantFned sucker*. 
?ftc. Morlta printi n' „ Sa tn n4W - Mich , 

QUALITY Printing. Lowest prices, Ban- 
pies. Tucker Press, Boa 53. Indianapolis, 



PRINTING OUTFITS? AND RUPPLIEfl 



HAND Pros*, type and complete printer*' 
supplies. Advise cntaproeiH you need nrtd 
we quote prices; or s*nd stamp for catalog, 
F, PeERer,2-U; B CelumbJa at,. Newark, 
N. J . 

NEW Type. Lilt 3c. George Pinter, 63 
Spring. H artford, C onn., 

BUY Your printing equipment ftom one 
Who Started a large printing bualnasa with 
A hand press. Presses, type and supplies. 
Catalog tree. Globe Prws Co-, Dent a. 
2fiQB Lawrence Ave-. Chic ago. 

HAND Presses. I'll)*, supplifis. Big list* 
3c. Landis, Richl and, Fehha. 

GOOD llsfd Complete equipment bargain 
c.n Li Livii tree, Bradshaw, 22)14 -P Huron, 
Chicago. 

PRINT Your own tarda, stationery, cir- 
cular*, advertising. Save money. Easy 
rules finTLtahed. Print far pthers,. big prof- 
its. Junior outfit Job presses * 11 . 

PetalU free. Kflsey Co., B-ll, Meriden, 
Conn. _ 

NEW Type Jpc font, Catalog dime. Na- 
tional Type Co., Jackson, Mich. 
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BARGAINS* Presses, type. List 3c. Es- 
ga_ Or ient. Meriden, Conn. 
RAROaINB — Presses, type, supplies* 
Send Stamp, 150 Harvard. Cambridge* 

UlB. 

HAND Presses, Outfits. Christmas spe- 
cials. Catalogue tor stamp. Prin Lars Sales, 
IH ■&, Howard flt., Baltimore, Md. 



PATENT ATTORNEYS 



INVENTORY : Send immediately lor your 
copies of bur hew free frosts, "Patent Pro- 
tection" ' and ""Suggestions on Soli mg atl 
invention." SlKty-eight pages Ol interest- 
in,? facts. They tell how patent laws pro- 
tect ycu| kind ol sketch or model needed; 
simple steps to Lake without cost; tJOW suc- 
cessful inventors have secured financial 
assistance; show interest l nit inventions: Il- 
lustrate important mechanical movements, 
With books we ulso send free Evidence or 
Invention form to help establish date of 
disclDSU re. Prompt service , r easonab l e fees* 
special deferred payment plain, strictest 
si'creey. Thirty-six years experience, High- 
est references, Write us today, The fact** 
la our hooks are worth money to the man 
with a good invention. Address: Victor J, 
Ei ana A- Co.. Registered Patent Attorneys. 
13A Victor Hldg * Washington, D Q. 

PATENTS— Before toe heavy an outlay 
of time or money is made on an invention, 
a search of the Patent Office records should 
be made to determi ne As nearly as possi ble 
whether or not the same idea has been pat- 
ented before. The cost of this search. Is 
small, while the value oi the facts it un- 
covers Is often considerable. We offer in- 
ventors and manufacturers a thorough 
prompt, confidential search, service — plus 
experienced counsel and assistance in every 
phase of Patent and Trade-Mark practice. 
Write for trtir HOW free book containing val- 
uable information relating to patent pro- 
cedure. dC-rctiCC A. O'Brien ftnd Hyman 
Berman, Registered Patent Attorneys, 587 
Adams Bldg.* Washington. D. C. 

PATENT Your invention with this re- 
sponsible firm of Registered Patent Attor- 
neys. Deferred, payment plan. Ot*t fS 
years" experience. Write for two free books 
and ''Certification ol Invention.'" C. A. 
Enow St Co.* Inquiries Division* Enow 

Btdg,* Washing tod, D. C, 

WE Successfully sell Inventions* patent- 
ed and unpatented. Write for proof, and 
tell ps what you have tor sal a Chartered 
Institute Of American Inventor*, Dept* 
^C, Wfrehins ton. VO. 

DIETT ERICK St Hulley, Registered Pat- 
ent Lawyers* 5111 Colorado Bldg., Wash- 
in gton. D. C. 

PATENTS — Persona | * confidential serv- 
ices for protection of your Invention at rea- 
sonable cost. Preliminary information and 
approximate cost of patent furnished with- 
out obligation. John R. Thomas & Co., 
302 F St, N, W.* Wa shington. D. C. 

"INVENTOR’S Guide," 100 mechanical 
movements, free; advises on patenting, 
selling inventions. Frank Lcdetmann, 

Tribu ne him* . York. 

PATENTS, Instructions "How to Estab- 
lish Yuur Rights" and form, ■‘'Evidence of 
Conception" — sent free l Lancaster, Ail- 
Wine St Rommel* ill Bowen Bidg.. Wash- 
ington. D, C. 

PATENTS, Booklet free. Highest reter- 
Cfices. Best results. Promptness assured. 
Watson E, Coleman, Patent Lawyer, 72# 

Ninth St., Washington, D. g, 

L. P. RANDOLPH, 3&3-B Victor Bldg,. 
WtLKhlngton. D, C. LOW tost. Book and 
information free. 

inventory— send Tor free booklet 
' 'Paten te$ense,’ r Information based on 64 
years experience. Lacey sc Lacey, Dept* 
5 A. 1135 P St.. Washington, D, C. 

P ATE NT6 -“Trade marks. ‘Preliminary 
advice, bonk and disclosure form free. Per- 
sonal service. Irving L. MCCalhran. 1GG0 
International Bldg.. Washington, D. C* 

Registered Patent Attorney. 

Patents. Protect yout idea fry assur- 
ing free "Proof of invention” folder. Ex- 
ceptional personal service. Established 
ISfle E. E. Vrooman, 071 Woodard Bldg., 
Washington. D. e. 



POE INVENTORS 



SHOE Findings Idea*— Suitable for 10c 
Store counters. Royalty nr outright pur- 
chase of accepted ideas, patents* Address 
S-rtVOsGOe Company, 3317 Madtson Rood, 

Cincinnati. Ohio. 

INVENTIONS Wanted. Patented— un- 
pa tented — "applied tor." Northlake Prod- 
ucts, Peoria* 111. 



WE Make working models* toots* dies 
for stamping and, special machinery. Send 
3 cents for catalog of gears and supplies. 
Fierce Atcdcl Works* 20 N, Clinton, Chi- 
eagn* 

MODELS; Light man ufac Luring, any 
ciuantity. any material Modern equipped 
shop. Free confidential advice. M. o. 
Buttle* Mt. Vernon, III, 

SAVE You hit a snag? Let our technical 
experts help you to success. Any scientific 
question answered Of your money promptly 
refunded- Enclose S3.0CI with each ques- 
tion. Technical Information Bureau, Box 

511, Ch icago. Illi nois. *___ 

NEW i" Profitable Inventors' Information. 
How to prove priority, finance, patent, 
sen. Coun selor* Cantll, Calif, 

INVENTORS Ideas 'developed 0 f Will 
fsatf tools and manufacture your articles 
in the moat efficient manner. Inventors 
Laboratory* 1031 Farrington Bfc,, Memphis* 
Ten n. 

MERITORIOUS Inventions financed, 

E rom -uteri. Jenninsra Ilytti. One E. 42nd, 

dw York. 

WE Locate buyers meritorious patented, 
unpatented Inventions, if will sell, write 
immediately to Invention Reporter, Dept. 
20, USSfiSo. Fairfield, Chicago. Cnpyrignt- 

cd book l et on request* 

INVENTORS — ^Send for 72-page book on 
patents. Reasonable terms. Conscientious 
treatment to inventors. L. F. Randolph 
Registered Paten l Attorney, 302-E Victor 

11 1 fi g , Washington. D. C. 

INVENTORS; “Making Inventions 
Pay." cnir 32 “page illustrated book, matted 
upon receipt of ;5c postage. Crescent Tool 
Cm. Dg pt. Z . Cincinnati- Ohio. 

BELL Your patent through a small class- 
ified od 111 Popular Mechanics. Many in- 
ventors have found buyers in. this way. 
Ask me for proof ^I’H gladly send it to you. 
P. W. Johnson, Manager Classified Adver- 
tising. BOO E. _Qntarlo St, , Chicago. 

TO Inventory ; We are in the market to 
purchase a good patent, preferably a small 
Item made of metal. Will purchase out- 
right or royalty. Purchasing Agent* £41 
Front St,, New Y ork. M. Y. 

1 BELL Patenhj* Established In 1SK5D. 
Charles A. BcoEt. 773FM G arson Ave. 
Rochester* N. Y. 

INVENTOR'S Universal Educator; con- 
tains fidd mechanical movements; 5,0 por- 
petual motions; Instruction 0 -n procuring 
and selling paten bn and selecting an attor- 
ney , etc. Suggests new teen.':, Price $1 post- 
paid in U.S.A. Address Albert E, Dietrich* 
■& 1 1 “B CoEoradp_Bldg. , Washington., D. C. 

Have Ypu a* sound, practical invention 
tor sale, patented Of tmputentad* If so. 
write Chartered Ins LI Into Of American In- 
vuntotT, Dep t. 4-A. Washingto n, D. C, 

PATENTS — Before too heavy an outlay 
of time pr money Is made on an invention, 
a search of the Patent Office records should 
be made to determine as nearly as possible 
whether or not the same idea has been pat- 
ented before- The cost of this search is 
small, while the value Of the facta it un- 
covers Ja often considerable. We offer in- 
ventors and manufacturers a thorough 
prompt, confidential search service — plug 
experienced counsel and assistance in every 
phase Of Patent and 'JTiide-Mflrfc practice. 
Write lor our new free book containing val- 
uable information relating to patent pro- 
cedure. Clarence A. O'Brien and Hyman 
Berman. Registered Patent Attorneys* 587 
Ada ms Bld g., Washin gton, D C. 

INVENTORS: Send immediately for your 
copies Of Oilr new free books.* "Patent Pro- 
tection” and 1 'Suggestions; on Selling Ah 
Invention." Sixty- eight pages of Interest- 
ing facts. They tell he™ patent laws pro- 
tect you; kind of sketch or model needed; 
simple steps to take Without tost; hew anc- 
eessful Inventors have secured financial 
■ :- : -'i i u tH ncc * show Interesting hiventioiu; il- 
lustrate important mechanical movements, 
With books WO also send free Evidence Of 
Invention form to help establish date of 
disclosure. Prompt service, reasonable fees, 
Special deterred payment plan. Strictest 
secreqy.. Thirty-six yean experience. High- 
est rofcrcncBR. Write IIS today. The facta 
in Our books are worth money to the man 
With A good invention. Address; Victor J. 
Evans St Co.. Registered Patent Attorneys, 
J3A Victor Bldg , Washington. D. q. 



INVENTIONS WANTED 



ti MALL Inventions wanted by manufac- 
turers. Til help you sell your invention. 
Write for free circular. Stanley Hull 
K-7829 Euclid AVtv. Cleveland, Ohio, 



PATENTS, Inventions commercialized. 
Plana to auit inventors. Detail?- free. In- 
ventors Service Agency, BtHL 1&* Penns- 
grovc, N. J. 

CASH Fotr unpatonLed Ld^as. Stamp for 
particulars. Mr* Hall, 3441- A Pleasant* 

Chicago. 

SIMPLE, Practical tnveniiprta wanted by 
manufacturers, patented or unpatentea. 
for Information write Chartered institute 
of American Inventors. Dept. 4-D, Wash- 
ington, D. C- 



PATENTS FOR SALE 



FOR Sale. Patented double duty clothes 
hne. Pulley usable tor full line. No lean- 
ing out of windows. Charles Haberstroh* 
Warren Ave., North Port. L, I.. New York. 

NOD- ALARM -Kccpm -s I i.’i.'p y ir.ii.u dnvcrui 
awake. Royalty. Patentee. 3S North Ninth 

St.. Columbus, Ohio. 

AEROPLANES — 1051610 — Trlpllce 
5tee*mairctaft ’Wlntpaeachuto. Volplcellf, 

rasp Reynolds. Scranton, Pcmuk. 

NEW Improved ham rack lor dellcatE*- 
Fen us-e. Reasonable. N. Robinowitz. 231 5 

Hu t-china Bt-. Hpuaton, Texas. 

BARBWIRE TJnrteler, lease, outright, 
information free. Michael Juranlc, Red 
Hook. N e w York. 

POSITIVE Burglar proof ventilating 
window ttuxh lock, locks with key, royalty 
referred. Alhitl Swanson. Mount Jewclt, 
rnnft. 

PATENTED Cover cap with transparent 
disc, for milk bottles. It. J. Lenike. 20 ID 
N. 24 Place, Milwaukee, Wii 



MAN UFACTUBINO 



MACHINE Work wanted for precision 
bench lathes. Automatic screw machine 
FirtKluuL-s — shOr". rUtls, Small atamplngs, 
blanking cUea. Fisher Model Eliop, I0U2 
Etowah Ave,. Royal Oak, Mich. 

ANALYSIS. Research. Newts C guaran- 
teed formulas. Biggest catalog free. Spe- 
cial prices, leads Qlb&ari Laboratory, 
Chemists. PS- IH 2 Sunnyaldc. Chicag o. 

DIES With 1D00 atam pings $211 up. Mar,- 
nfacturiijg. Wire forming. Precision parts. 
Southern Produeta* P 133. Independence. 
Mo. 

inventions Manufactured in any 
quantity at low coat Stamping}* die** 
models, ete- EaUmates and catalog. 
Crescent Tqol Co. , Dept, 3C, CJncfnJtatl, 
Ohio. _ 

MANUTACTPRiNG, Dies, machinery* 
models, brass work, white metal caxtitig 
m&iilds. Catalog lie, Baumta Metal Spe- 
cial tl PS. Kansas CltV, 



LEARN TO do Wood turning on the lathe* 
Fascinating, profitable. 200 page book with 
Hi platen provifira complete mastery oE 
this art, * 1 . Sn postpaid. Popular Mechan- 
ics Press, Room (C3?)* 200 K. Ontario St. , 
ChicaKa, 



MODELS AND MOREL SRFPLIES 



BUILD A model rnilrfrudF Bend Ifrc for 
new 21 page 1938 catalog. Railroad models, 
kits, track, signau. Model Railroad Shop, 
Dept. F M. Dunellen. Ne w Jersey. 

ships— le w Flying Claud, const! tutioh, 
Galleona. Materials Include easy plans, 
only *1-50. Catalog 15c, Hancock* 333 
Dongtas. A ve., Port smouth , V a, 

SHIP Models — fittings* Airplanes — en- 
gines. IOC both catalogs Polks Model- 
craft, 42] Seve nth Ace.* New York CKy. 

LATEST Catalogue. Locomotives. Oils, 
steam engines* eastings, etc., 25c. Usual 
refund. Howardco* A-H17 N. Ashland. 
Chicago, 

MODEL Supplies for the Inventor. Bend 
3c stamp for catalog* Pierce Model Works* 
Tlnley Park, TH. 



SHIP Model supplies and fittings* Catn- 
le g dime Welch er, Fulton, N. Y 

SCALE steam locomotive easily built 
by "Step " method. Catalog ol castings* 
instructions, boiler fittings, track mate- 
rial, etc. 25c coin f returned first order.) 
Little Engines, Box B15, Wilmington* 
Calif. 

ENGINE Catalog 2flC. Particulars free. 
Evraymes ca, 2B N. Clinton. Chicago . 

HEADQUARTERS Fhr yacht fittingly- 
Marblehead ( 50- BCH)> and Class A. List 
tree. Illustrated catalog of ship fittings 
and construction sets IfiC. A. J. FlShCt* 
iota-1 Etowah Ave., Royal Oak. Utah. 
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MODELS— Your Ideas developed Into 
practical working models., 50 years' suc- 
cessful experience; thousand? of satisfied 
C HS tamers. Confldcntlal service guaran- 
teed. Bank references Sen c) 3c pot last 
far 32-pAgC book— ■" Making Inventions 
Pay. 1 " Cre&Cetit TmI Cc,, Dept. Y. Cin- 
cinnati. Ohio. 

RAILWAY Model*. Catalog handbook 
25q_ W attftcra, 547 E E rie, Milwa ukee. 

WRIGHT L| WbLrlwmd"" engine, model 
lithographed in colors, size Us22 In Shows 
and names every part. Invaluable for av- 
iation students. 53 postpaid- Popular Me- 
chanics Press, Room (C57), &OU E. Ontario 
St.. Chicago. 



BLUEPRINTS AND PLANS 



NOVELTY Shelves that are different. 
Smalt graceful designs. Very attractive, 
12 prims si.no. waiter Kohlenberger, 

14415 E. Vernor, Detroit. Mich. 

BOW Td makt jointers, shapers,. mill- 
ers and sunders for home shun and 29D 
other valuable articles in flhop Notes, Yol. 
27, only 50 cents postpaid. Popular Me- 
chanics Press, fioom CC31> r 200 E. Ontario 
EL, Chicago. 



HOME CRAFTSMEN 



CHEST Of drawers. Plywood. Finish In 
oat. mahogany or walnut. 19 drawers. A 
hahdy and needy part lor ever}' worts Pop. 
45.90 P.O E, or write for details, CniftCO, 

Ron 92, West_SjirJnfffirid. Massachus etts. 

20" 'POLL-SrSED Novelty patterns oi dOflr 
stops and book ends, etc., 25c. Modern 

Woodcr aft. Sagina w, Mich, 

EARN Money, rid canvassing. make,, 
paint, sell beautiful gifts, toys, novelties. 
No expensive equipment, materials re- 
quired. Send dime lor InatrucMons and 
particulars . Craftsman Art Service, Room 
Sna. 13 Willia m EL. , New York city. 

BUILD Your own practical Inexpensive 
drills, shapera, lathes, etc., using standard 
pipe, fittings and accessories. Complete 
plans and instructions. Seven tOOla easily 
assembled. $1.90. Tile Flpe Craft Com- 
pany, Boa: 402, Minnea polis. Minnesot a. 

KNOCK. DOW N "Furniture . " novelties. 
Ideal ChmtnOM gifts. Keurt toe for cala- 
Jefc- GJJea Kendall Co.. Decatur, Ala. 

POPLAR Turning squares. 2". 19c foot 
postpaid, crartwood, 6941 Bramble. Om- 

cionatj. onio, 

' ‘‘MODERN Wood sculpture.” Complete 
instruction boolc on carving Statues il DO 
Lee, Wood Art Studio, Cc ntervill C_T a 
HOMEMADE prill press, belt sandcr, 
for ro and H28 other practical bop articles 
In Shop Notes, Vol. 31, only Me postpaid 
Popular Much amts Press, Room EC37J, 200 

E. Ontario St., Chicago. 

DEATH ERCRAFTSMES— W rite lor free 
instructions and price list of leather, tools, 
etc. Sample cards 5c. Wilder Cft,, Dept. 

F. 10 3 S Crosb y St., Chicago. 111. 

DESIGN Your own furniture. Our corn- 
icle course shows you how. Only 18.59, 
nvaluahlft to home craftsmen. Write for 

descriptive folder. Klok Institute, 430 

Lyon. Grand Rapids , M ich. 

HOMEMADE Hand saw, saw table, joint- 
er, grinder and other practical shop 

subjects In Shop Notes, Vol. 32. only 50c 
postpaid. Popular Mcchliules Press, 300 
F. Ontario st., Chicago, 



OLD GOLD. WATCHES. JEWELRY. 
PRECIOUS STONES 



GOLD S3 5 Ounce. Ship old gold teeth, 
crowns, Jewelry. watches — receive cash by 
return mall. Satisfaction guaranteed. Free 
Information. Dr. Welabcrg's Gold Refin- 
ing Co., 1500-Q Hennepin, Minneapolis. 
Minn. 



HOW To identify and determine value 
of old pterions metals. Where- 1* buv. To 
whom to sell. Reliable and up-to-date in- 
formation. Complete instructions only $1 
postpaid. Popular Mechanics Press, Room 
iC37i, 200 E. Ont ario S t ., Chicago, 

TRADE Watch repairing. Mainsprings 
50c Paul Jewelry Co., LaCrOsse. Wls. 

A UHTR AL I A'B Lovely opals. Illustrated 
catalogue free. Good selection S5. Norman 
Seward. Melbourne. Australia. 

5090 REBUILT Open face Waltham. El- 
gin watches. New chromium open lace 
cases. Make big money l 12 size, 7 Jewel, 
si.ua : lfl size, h jewel, $7. So. Be Oil 3c 

stamp for free eataipg. The New York 
Jobbers, Dept. M. 74 BOWcry, New York, 
N. Y. 



CASH For Oid goLd, teeth, watches, jew- 
elry. Full cash value mailed day shipment 
received. Satisfaction guaranteed or arti- 
cles cheerfully returned, Information free, 
or chip today. Chicago Gold Smelting Co., 
3DQ-P Champlain Blag, , Chicago, 



FOR THE nOME 



AUTOMATIC Humidifiers for furnaces. 
$54.76 complete. High capacity evaporator, 
Save fuel. Be comfortable, healthy. Free 
circular. Airmi&ter Company* Omaha, 

Nebraska. 

AIR- CONDITION Your steam heft ted 
home with Ace humidifying valves, $1 per 
act. Ace Agency, £K)5 S. IS St., Newark, 
N. J- 

METAL Furniture In modified modern 
design, how to make, described in Shop 
Notes- for 3 £37 only 50 cents postpaid. Pop- 
ular Mechanics Press, Room (C37l, 290 E. 
Ontario St., Chicago. 



TOBACCO 



guaranteed: Cigarette, pipe or chew- 
ing., 5 lbs.. $1,00; ten, 51.75, Pay when 
received. Pipe a tid box cigars free. Rives 

Tabasco Co-.. PutfhCAh, Kv. 

FREE Smokes — Tell me your favorite 
brands of tobacco, cigars. Cigarettes. I'll 
sr-vitl free samples and show ytm better 
smokes for less money. Fete Mobcrly, BOK 

] 0 44, Owensboro, Kentucky. 

CHEWING, 4 PoulidS, $1.35. Suboc 
smoking Gold Leaf burEcy, Turkish tobac- 
co, 3 pounds $1.10 postpaid. Belmont 

Farms, Chatham. Yft, 

LOOK! Higher quality! 'Golden yellow 
smoking or rich ripe chewing, four pounds, 
guaranteed, and postpaid, $L Riverside 
Ranch, Hazel. K>“. 



RAZOR BLADES— SHARPENING 



mu finest Double edge razor bLades, 

$1 . 00 . Fra nal, B OX 21*. Fltm hcid. Mass . 

lOij RAZOR Blades. DoubLr or single 
edge, SI .50 postpaid anywhere USA. Raapr 
free. Jackson. Box 858, Fayetteville, N. C. 



PURVEYING INSTRUWEVTS 



GUARAN'fEED Factory rebuilt transits 
and levels for rent (With purchase option l 
or sate leash or terms). Order now before 
prices advance, we win repair, trade in, 
or buy your old instruments. S3] ip pre- 
paid for estimate and valuation. Write for 
List M-3I and complete information to 
Warren-Knight Co., 13G N. 12th St , Phil- 
adelphia, Pcnua. 



WANTED — MISCELLAN EOUS 



WANTED: Used diving sUlL Harstftd, 

315 vine . Eau CIb I re, WlA. 

CASH "For used microscopes, btnocutara, 
slide rules, drawing sets, cameras, survey- 
ing, medical anti scientific instruments, 
tools, marLne equipment. Highest prices 
paid day shipment received, Satisfaction 
guaranteed or shipment promptly returned. 
Elman's. 2302 Van Huren, Chicago. 



PERSONAL 



BUSINESS Men. collect past due ac- 
counts. 25 friendly reminders 59c. Du* is 

Oil CO.]_Rl<i geW< Was. _ 

POEMS^Wrltten bh any subject. Rates 
reasonable, Earle Camp man, 631 Superior 

Street. Naw C astle, Fcnna. 

NERVOUSNESS, Ncrvoua fear! A ld]cL- 
ed? Free. itltereAlihg information. TdVK- 
tigatf! J &hp Fnplund, Ontonag on. Mich, 
hair Thinning? "Want results? Write 
Health w ay. 69 Weldon, Koch eater ,_N. Y. 

ULTRA Violet— Infra red. Dual ray 
health lamp. Two separate units in one, 
Promotes sun tan— vitamin Auto- 

o]atic control. AC- DC ourresrt. S3. 90 post- 
paid. Details free. Beyer Mfg- Co ., 451S-P 
Cotta ge Grove. ChicftBQ. 

SHCfOTING High 111 life? Beekins great- 
er personal power? Particulars free! 
Johnston. 257pm. North Washington. Tif- 

ll n , Ofato. 

WIN Prize money; Nea r booklet — "Suc- 
fr'.sjful Contesting' 1 — shows how. lOd pCs-t-^ 
paid. Bulletin listing $200,509.09 prizes in- 
cluded free? World Publishers, tSlS-B Cot- 
tngr G rove , CM cagc. _ 

WANTED. Orlgioul poems, songs, for 
immediate conm derail on. Scmd poems to 
Columbian Music Publishers, Lid., Dept. 
33. T pronto. Can. 



BEAR Gil— Brat ircatmcnt for baldness. 
You never raw a bald headed Indian They 
use it. Wi- can supply you with the genu- 
ine product. One d oils r prepaid. Swaiilka 
Drug Co.. Limited. Swastika. Ontario. 

STUTTERING And stammeriiiE corraot- 
r-d at home. Descriptive booklet free. Paul 
J, Wolfe. Box 52. Pittsburgh, PenoA, 



MIS CELL AN E OX'S 



BABY'S First shoes preserved In bronze. 
Circular. Radio Press. Monr oe, N. O. 

ALASKA Is enjoying suo-, verity, Busi- 
n«t9 conditions are better lb Alaska than 
they have been for many years, if you 
wish to know or receive any information 
about Alaska. wrUfl The Alaskan, a news- 
paper published m Alaska. Subscription 
rates $1.00 per year. Advertising rates. 35c 
per Inch. Address The Alaskan, Box 332, 
Juneau, Alaska. 

FREE Illustrated catalog, sporta equip- 
ment, games, stamp accessaries, coin 
boards. C. Otto. 14 3 B- CM Leonard, Evans- 
tun, Illino is. 

YOU'LL Like rejplvenng mirrors, auto- 
parts. reflectors, making chipped glass 
signs. Write, Sprinkle, Plater, 2&0. ifs- 
rlon, Indian a. 

PHYSICAL Perfection course $1. Sid's, 
System. $ 4 21 E vergreen, gop thgaEe . _CaILf . 

SWAPPERS, collectors, investigate free 
trading service. Exch&hgc, Eos 425. De- 
troit. 



MEXICAN Finest leather pictures: 4x3” 
Costs 35c Including duty, retails Si. 09. 
(Sample 290 stamps. I Embroidered table- 
cloths; 39x36 " with napkins costs $1.18, 
retails S3 50. (Sample $1.00.) Agents 
wanted. Free particulars. Marques, Apar- 
tado 1176-X. MnllM Clty j 



NOVELTIES; 12 Assorted samples I9c, 
Novelties.. 1525 Gro ve, IioJayetta. I nd. 

SWAP Or sell; Articles you don't need 
for those you want. Send dime for Swap- 
per's Guide, listing articles from over 
U. S. Dept. PM. Swapper s Guide, Del- 
phos, Ohio. 

MARVELOUS, New, pocket cash box. six 
rrimparVmc-nUi; neat, durable. 99c h .pOnt- 
pai d. Uni que ProducEa. Waynes field. Ohio, 

FACTORY sacridce— 1938 furnace oil 
burners. Underwriter's approval. Were 
52S5 ; S7i complete, guaranteed- Hoover 
Oil B urners, Br idgep ort, Con n. 

convert Any hot water tank to auto- 
matic electric at very law cost. Flans 
E2.90 postpaid. Z and %, 1371 Penthley 
Ave., Akron, Ohio. 

MONEY In bortterllJes. moths. See Sin-* 
clair Display Advertisement on p age 30A . 

TWO Profitable shop books — Lathe And 
Drilling and Thread Cutting — filled with 
hundreds of valuable "kinks" discovered 
by successful mechanics all ever the world. 
Both postpaid [or $1.15. Popular Mechan- 
ic* £Te®s P Room (.cm, zofl e. Ontario st., 
Chicago, 

GOLD Specimen *1. Roclw, Miner&3-i. 
Swallow. 849 Flo ra , Win nipeg, Can. 

LIKE To draw? Earn steady income 
tracing and duplicating advertising car- 

touTLS-. Ad -Service. Argyle, WJA 

WATERPROOF Basement nils, floors. 
Inexpensive. Easy. F. Gerwlfl,, Meeker, 
Ok I ah oma. 

3$ PENMANSHIP Copies $1.90. 8 cards 
and samples 10c. Bert Rich. Wizard of the 
Pm, Ocala, Florida . 

CHRISTMAS Gift pencils. 144 $3,75, 
Samp les 5c. Ad- Graft, LaCrosse, Wla, 

TATTOOING Outfits, supplies, filuitrat- 
ed list? free, Waters, §95 PTlt-tOftm. De- 
trolt. 

"SWAPPER'S Friend. R4. Batinc. Mich, 
mtereats swappers, collectors, sportsmen. 
; 1 . n " year, sample 10c. 

AMATEUR Tattooing outflts. illustrated 
catalog 6c. 'Tatuco, 1 ' 651 A B. Btate, Chi- 
cago. 

10.000 MONEY-MAKING Formulas. Telia 
you how to make and sell almost every- 
thing under the sun; cosmetics, mucilage, 
antL -freeze solutions, battery eolutlon. 
beverages, cheese, chewing gum, cleaning 
preparations, extracts, hair preparations, 
inks, bluihg. leather polish, mirrors, per- 
fumes, polLihea. typewriter ribbons, carbon 
paper, washing powders, liquid aaap, and 
hundreds of other profitable articles. |4 
postpaid. Popular Mechanics Press. Room 
<C37i. zoo E. Ontario st., ciiieaso. 
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NOW t KNOW WHAT FRED MEANT 
WHEN HE SAID HE SOT HIS RAY BOOST 
OUT OF A TWO DOLLAR BOOK. 

■ — 




PAY RAISING 
EXTRA MONEY 

BOOKS 

THAT WILL HELP YOU 
WIN SUCCESS 

You* too. will find the selected list of practical boots below just 
what you need to help you improve your job, prepare for a 
butler one + or odd to your income through spare time tamings. 
1 'houoanda give these booka credit for their puccew. 

crun kin UAlItVt Use this advertisement ns an 
dCKM fill mvntl: order blank. Check books 
wanted. Add name and iuJdrHW anti mail. Just pay postman 
price plus few etuis postage, (In U, ft, and pos&ewionsj Or 
remit with order and add 10 cents pur book for postage. 

POPULAR MECHANICS PRESS 

Room 1UB 200 East Ontario Street Chicago 



AIR conditioning 

Live yield: Great 

Future .$3. SO 

AUTO ENCYCLOFEDIA 

The Famous ISyke'p 
Latest Edition St. DO 

lit- V. GENERATORS 

Made From Old Auto 

i: n I to .. . si.ao 

BIRD HOUSES 

Build to Bull: Easy 

CMrigBS .......... SI .00 

BLUEPRINT READING 
tor the Building 

Trades. . $1.25 

BOAT BOOH 

Fewer. Sail, Rowing, 

Paddle Plane $3.00 

BOY MECHANIC 
Hundreds Things Boys 

Can Make SLflQ 

CARPENTRY, PRACTICAL 
Complete 430 tJBgca. 

1 93d Edition .... ,$2.10 

CHEMISTRY, 

PRACTICAL 
Make Hundreds 

ThiitKH Uaily t'ee. . S2.B0 
Cl VI L SERVICE 
Home Htudy Courses 
Federal. Estate, city 
Positions .......... 51.0 □ 

CONCRETE 

10UI Ideas for Using, 

New Popular 
M^hantrs Bonk, . . $5.00 
diesel HANDBOOK 
Mewl Latest Infer- 

m&tJcm . , $ 5.00 

ELECTROPLATING 
With Copper. NJcfcel 
and ChrumiuaiTecly- 
nlftiJ bulletin. ..... $1-00 
FORD V i CARS, TRUCKS 
New, 700 Pages, ln- 
ctudlB DeliUla 1937 

Claw «.$0 

FORMULAS 

IflftO Money Making, 

Start a Builnes'i, . . . $1,2$ 
FROG INDUSTRY 
Newt Katie and Hell. 
PmfUsr si. oo 

FURNITURE MAKING 

Tools. Malcrloln, i>e- 

slgn $L50 

HOUSES, SMALL 
Bunt of, fur Home 
I UlSIder* , . . . + ., . . . $2,00 
HYPNOTISM 

How to Become an 

Expert... $2.flD 

LATHE WORK tNIvtol) 
Drllsirig, Threading. , SL 10 
LOCOMOTIVE 

Folding chart Shows 
all Parts, . . . . , , T . . , 



LOG CABINS 

Eaiiy Pant); Build lor 
F refill, Values . . „ , . .$2. S D 
MATHEMATICS 
Bony Guide for the 
Practical Man,* ♦ , , $3L$0 
MECHANICAL DRAWING 
Learn I J rafting; Good 

Sal nrtes si.OB 

MONEY MAKING IDEAS 
iOOy wayg to Make 

I10(K)..,, + S2.SU 

OFFICE MACHINES 
All Mates, Care and 
Operation $t.$p 
PLUMBING 

W0 Facia livery 
Homeowner Should 

Know, SltSD 

TEST G O L D« — P L ATI NUH 
Identify ~ Buy— Sedl. 

By C. M . links $1.00 

POWER TOOLS 

For Hume Worbhop. $1.75 
PROSPECTORS' 
HANDBOOK 
How to Mine, Ap- 
praise, F-uU I p . ..... $3.00 

RADIO SERVICING 
Frnfl t by K Howling 
COdta. Kinks, Etc, f, $4.00 
REFRIGERATION 
Electric. Goa, Bo A 

Service Expert 55.00 

REWINDING ELECTRIC 
MOTORS 
Fractional Hlaes, 

Value I , , . *.$2,$& 

SHIP MODEL 

Entire Taut, Fftmcuii 
"Scuereigu” of [iMJILOO 
shop notes library 

6 Vol. 2000 Wonderful 
Shop Ideaa. .... . .$2.59 
STAMP ALBUM 

Modern . $00 Pages, , . $1.00 
STEEL SQUARE 
How to Figure Anglos 
of Rafters. Roofs, 

Etc .$1.00 

TOYS 

For Amusement or 
Profit. Saleable De- 
signs $1.50 

TRAILER BUILDING 
New Book . . . . . + , , . ,$1*00 
UPHOLSTERY 
Always a Big Market. 

Start Own BuaiueflFl-SUO 
WOOD FINISHING 
Methods, Toub, 

Materials. . * . ,$2.00 




SECRETARIES 

STENOGRAPHERS 

TYPISTS 



STENOTYPY 

wins the better jobs 



Machine-typed shorthand is the 
modem way in convention, 
office, courtroom and conference 

T housands arc now earning bigger salaries, 
winning promotions, preparing for further 
advancement with Stenotypy— the new way to 
better positions for office-trained men and 
women. 

Enables you to keep pace easily with fastest 
talkers — 150 to 200 words (or more) a minute. 
Easier to Jearn r to write, to read. Types plain 
capital letters. Accurate and unforgettable. No 
4 "cold" notes. 

Small, Lightweight machine goes with you 
anywhere* is instantly ready for silent* efficient, 
streamlined speed, acatraty and ease. 

Stenotypist-secretaries head for executive 
jobs on an inside track* because executives 
welcome this new, better method. Nine out of 
ten conventions are reported by Stenotypists. 

You can now learn Stcnotypy right in your 
own home, in spare time, at low cost, on easy 
terms. Get full details in our newest book: 
"Stcnotypy for Better Business Careers," de- 
scribing the exceptional opportunities for am- 
bitious men and women in this growing field. 

Join the thousands who 
are really goingplaces ! Send 
the coupon NOW! 



EXTENSION 

Dept. 164 -ST 
Chicago i Illinois 

I'd like to know about your Stcnotypc training 
and to have a free copy of your 32 page book- 
let, "Stcnotypy for Better Busin ess Careers." 



LASALLE 




Name^. 



Address „ „ 

Age „.„r-Pos ilion ... 



FA<n u'l'firnfj please men t ion Popular WtftfJtonitf* 




6GA 



POPULAR MECHANICS ADVERTISING SECTION 




BOOKS SENT FREE! 

ON APPROVAL 

S VOLUMES BRAND NEW EDITION 

Only l.- 3 mirurtra a day tv I ill 1hc*v WON- 
DEH Hf>i. IKS ran LTfiiml'f; you [or jl smart 

dtidllibk? Job In lea;, tlitili A year- Mechanic 
cal A till architectural drafting from simple 
Straight linen to ImuOruriE complex plana. 
A ftip 01 ti Itjrr! Built, especially far be- 
ginner^ fur rnvft wlfh only (crammer 
an'hmflllnK Ilrfiftlng room practice. FLUB 
ENOItffcEftlNG. made easy and clear. 
Include* complete course In blue- 
print reading. 

Big Reid Big Demand Big Pay 

'On^imrUot ilrxJtknwn nri nj|57:iil> i,*^lc<i r^!,1 no» in 

all bijililir c ar.H.I nun.n^i-ntiiriai ILnm tt !to(kU*J to tTSAK) 

A Hhh-L. I'.Tiil’D jiiFt Elia Imu tiui IN i* "]H,lA I ■ I ! 4 1 1'S- 

MEJf HAVF! TIIK WENT CIlAKCRH FOB AD- 
VANCEMENT KUnftuil. fMdiialitki -art. ti V to 

Iiui:i rind do, l*i rn ijiiinklr '■IP* E lii*fi! M>Qt m — MSD.il 
MmIjkjti rut t «t sr,i3 M" fW imlkII 

t it **ari wn-nJiiive tn |i* 

4C0 1 l-Wll Swt«m Tiflai MWN t# pi ir+a<Z(*t 

*4 lAlt f^TTAHJ r>d*r*o^* ■>/ 'ft'i/Cmo. . 

■ uy rjw It it I«wfl| "U5T-I tAin UtCuilt.l UtiMti., 

Com plcte Bel fyt drawlAF 1 nsirumentl J f y 0u 
afiJid for therm drafting bwb NOW, 
These instruments arts made Of 1 he llnest 
nl Cierman silver, are absolutely accu- 
rate and are pa Cited In velvet Hnsd 
leatherette pocket Cttae. ReM $10 
value, hut I nr Juried with these books. 
AMERICAN TECHNICAL SOCICTY 
Dept, DT19. Dr«»l at 5Sth St,, Chicago. Ill- 

AmtHnn T«tfinit*l SotNty, Ot.pt. Dili, Dmil at Kth It., Chlwrt*. UL 

tMnnl rnr ID dnj*‘ tr»l Nan 5 VJ* Lrme NTt dI dThltliiv. £ wlLi lilt it* WAt* d*- 
J I r Ilirfrp H j WIhK. 1 I 11 JIT nflllLTA bQClIci ill LHl d l". ■ ft,|ij ;iw» S hi n hOlhllif but if 
I i5<r:-l# |q ih;i E him, I wltl Mild t-2 W ujMr 10 ll th*" "UF *3.IW n tnOAE li Udltll 

B All. tM nl Y4Eriupl/i i liri-O, V aiikl f.-ihd lulCil edrltal rmd lcii.il. da dre “liif 

iuitruiuicta nnd Marcibannip Cemhc«1#. 

Vim.,.,.,. 

Atfii h- lottcr «Uliiu urn, ui-r Li.Mijnri. employ u‘j csin* tail iddnaa ■ aM Hsu of it f«i|A 
Ht buiinew mill m * r»lV+»=*. 



For Beginners 
or Experts 

Written, rw reu ean 
undcfstAMrt every word, 
by 2r2 well known engin- 
eers and arrhltertfl. De- 
Lute Cle^lble hLncILnUE. 
nearly a.twin pa«ea. 
lfj^l-i htutprlijtfl. rharta 
and rtiiurrnmR: prepares 
yen fpr a HiOd drafting 
job In mevhanlra] nr 
arvhltecitnral llntw. Sent 
for Id rlayV free uac If 
yen mull coupon !tn- 
medifttoly . 

These lutnmitlt 

Included 



j 





MECHANICS 
& WELDERS 



GOOD JOBS and 
Mighty GOOD PAY 

Do you want to earn big money? IE so let us 
know which of the following trades you prefer. 
You learn by doing. Practical work, Expert 
teachers. Dow tuition. Personal attention. It 
will nay you to investigate AT ONCE, Juat check 
the courses you'd like to take and mail today. 
You will receive full information, absolutely 
without coat or obligation. But don't delay + 

Chech the Trade You'd Like fe Learn 

□ Auto Mechanics tH Welding 

□ Auto Collision □ Spurs y renting 
G Meta! Finishing □ Torch Soldering 

Ask about our **&&¥ After Gratfuatfon Plan** 



If avne 



mmm*mm+m. rr 



Addrtm 



Mali the above 1o 



ICHIGAN 

TRADE SCHOOL 





37SB Woodward Avenue 



DETROIT, MICH. 



Increase Your 

Earning Power 

Apply lime and labor-savin sc tinke to your work. 
Your efficiency wiil Benin be recognized ubd yuli will bo 
in line For advancement. 

IF you do machine shop work of any kind, sheet- metai 
work, pain l i nff, carpentry, auto repairing, farminft, con- 
crete work, plumbing, eleetrical work, welding. btiHding- 
work, general repi'iring, tool-making, poultry rais- 
ing, ] i LiL.H uij ry nr borne repair n‘ork, get ibis 

LIBRARY OF 2400 

TIME*™ LABOR SAVING 
IDEAS FOR SHOPMEN 
w® HANDYMEN 



JUST OUT 

SHOP 
NOTES 

for 

1938 




318 Articles 
645 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 

Including the new JQ^ft Irsug llluxIi-alMl above, lUt-ro are 
^ U VOEuinlaf In the Shap Nnte.t Library at 2400 busily LiElder- 

flriWHt Short CUtd Id every -dHr Jolw. Here are Just a Tew of 
the subjects taken from the latest issuer 



Arr Wfild«f, AltUi M-JlJE 
JLlihl 

Bit-. Wood ‘liar.it, if 

CablBil J I - :i :, iti , : :rr cj T nr 
K.ll!.l(,,r 

(.'•Krsii'-.LiTji. FEir.fJi Tfir 

eriiUii * f>a> 

Currmifln. G'jirdma 

Air^init 
tl^jl h|, e, Snic 

r I ril ll. UNinr 

[jrlviiirjTB. UlhaIiU 
EtB?trtipJitin( 

Prd K«a Wiit?T PlpcB. 
TTiBBrcni ElwtriciiHj' 

Girhj[a. Profit Makrn 
for 



Ohtrlvn Furnitiir^. Jlrid 

Crii Ul.m > Alklfcai 

J l .i r I. r,*. Klfcirss-tiMv 
l!cLV*tq 

it.JfniJi- ! I. :i m . tor 
fA»ii»(rr flo*nd« 

Jia? TuE Hit HaJiJdr 
Jin r<j r tbr Sli.it>c-r 
Kickr tar yimtocntlirng 
l^pdiitr C!ift ir 
LaijjLdxy Cut 
U#a CFEcnniiEJili 

Movie Fslsn, f'bvar Efft 

tor I lei dhijima 
!' h',E,.,[r» |,h nJ-i-i liismifJi L 



Plbltld OrtHintpLH 
Siil nil, AiTKtr*ili:i 
bander, U0odi|*tiBi 
Btw. V*wtr- IJiU-m 
T*blq 

SilJILMT frpJifV* 

SdiOHr E'in . , Snin.lt Bn FnrT 
Tabta Larpria Irocn 

’.Lcj ,in it 

Tkr.'.]i*rx|w4 JndirktoT, 

ElartfU 

Traiiar ISrik,,. V^nuusi 
Trxilar Comiort 

T Lrrli, Xra 

Vh' jUfJ TvUiiiuf R nkl 



Efu'S] volume eoni&laf. approximately 400 articles and 600 
UluBtratloELb and hoe 200 cr more p-aties. Tlite unrlvajed 
library rsT shop hetpfl may he sent red far a hmltert time pnry. 
After the preipent. auppiy Qi boats hr ezh^usted Ehs oiler 
must tie wtlhiJrawn. 



r“ 

i 
i 
i 
i 
l 



— — *send No Money — 

POPULAR MECHANICS PRESS, 

£90 E» Ontario $t.. Room 1 Si, Chicago, l|U 

Send me. as per your offer, ihe to] low* me ijooks, I win pay 
pom iuan price ano small amoiim of poetase, My mosey win 
M refundert If I am not BatLMflad. |t;h«k what you want.J 

□ 1938 Sties Note* and Lathe Handbook ( Metal Work- 
1 Ing 1 , both for 99c. 

O Shop Hetei Library fti vole.) S3.00. 

| Mame. ... . ....... 

1 Street and No,, 

[ Ctly . ............. Stale. 

j *C. Or Dr ftftpilFtfi « L r , 5. find po^sesfitpjw oniy. If irvv reride 
I elicwhrrf, remiltance must accompany order. . 

I H Mi ™ HI iH U K K K ■««««■■ « ™ ™ ™ ™ nwaa 

Ikheri tim'ft'ttti t?feaac mention PopuJar MecAtanic* 
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GOA 



AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 
1 NDU 5 TRY NEEDS TRAINED MEN 




34-yffar-elct organization n™ m-frlvEnsr fl-p|i5lc’,-iE.tnn* 
nriL’n Id yiiM^uire (nr |io*iU-niui nj All CnnUit Inning sn.l. Kleetrle 
ftpIrift'raliOh, Qualify Id !i rrWMIlhi ini lUtinilllliiHp IliUCjIUtLpn 
Servlet 1 . MainLHjjijmci- and SiaUtT- jmsStlnciK. N-ij eUneriBikce iiH-USO 
t, jii I Eh unfler actual working fttnrtiUdun an 

mjr *wo sir ecmniUOJICd l&MwolorJ ili, Fn-c I'mnlujf" 
liyrnl wtvihk-. fiel trrw XtOOK “Sw® L'|> tu- Suer***” 

— *>rt the pTews-r Write 



**^M|LWAUK££^ 

gCHAU of EH£)KEERIN£ 

1 D 24 -Q North Bf&attway, HHIwauhtp, YVIs. 





ese 



Mrti.ir‘ r ■ reel tnile 
wotdlor, etc. 



jmia iti't * (wl 

«i ith tool* on4i 

Is*?. 



Aui« Merfdfika. DIm*I Arc Wetdlim,, AcetrlerM 

|ji-t un Emin you bo ho an expert Audi [lit-' 1 ! Merbamii -anti help 
Jcib. The rat te rou i* re** ■■ null I b . Learn on. mineral t-qii'pn-r r-l 
in* (ixperj^nfHKl ln*tfucb(>ir>< r Ural Htifl^wurk, Pteaui heaLrtL buiLiI- 
mil IhuimI in Liir rcdiri Jir-ateil dur mUcr). We [niy yuur faro to 
W ft<» catalog write 

Nashville Aoto-DieA-el School, Dept. 75, Nashville, Teun* 

VO UR WAY 

TO SUCCEfff/ 

DO«T COPY— LEARN TO ORIGINATE) 

sys 




FENCING 







RATiimNa »in imcr*. mm now to create grigl 

'IaL C* Ell OiiNS at Nem* that ym e*n FELL' 

Caiaa Si Uue-m and avtf tH l^iiiritlvni. All fnr f}nl* , 
itj-i um <W -aii^rtii ft f ftm 

RAVE BURN! SCHOOL* Pent 10, BOX 2194, Cleveland, Ohio 

World's Finest Sport 
Exciting Fun — Harmless 

Boytl Become the bast ffwordraictTEn your nr-kgli' 
horbood, Develops both body un 4 mind. rfarw- 
letti because the spring-steel 3 rt, losig folia art 
equipped with rubber buttons. Cup shaped 

band r'larda. Complete job of txn fuH" IfrwgrfiO aa4 
inHfdrthin Imoklet Ji'tf |Lll pntpild. Order Nr*. 

INDUSTRIAL FHOD. CO.. Dept- «M. H* Mad Ken A»_ r NEW YDflW. H. Y. 



K Alt TV T1IE 1IEU1IEE 

Doctor o f Fayebok^y fPa-D.J. TlDoacMphr., ^evnea Gruuril Couraae — Arte. 
Laar, BqaiaaM, «u_ “£ri*RT£RFQ BY STATE OF WGnTaNA." dead 
for VU\:L Flud+tla at cikb. Nr ObhiatlAn. 

Temple Bar SaHapt. Ovpt. !-*. Jll Eait Main Strait 
Miraowia, Maolau, U. %. A. 



do-it-wrth-squabs 

AA 



Mirtrir VP Biiprdy wh«i dafTianaf Me. Write a 

a^t FREE CY E-OPENING Future AwL ' 



f fat 

ordinary trade »lwa L-heac jrraat luxury national marietta™ 

ip. 

■toxk |..r prornpCDeear 



»iey day 1 (n 



ie*e btisji 

arirhe anan (w iJt tin SQUABS you ean eh ic 
till ysarf Wi Eire j lirit bKmos in aboek f< 

RICE FARM, m H SU Mtlrats, Man, 




OLDEST 

BEST 



muffin 





ff h| E m, UifrPitr* PoulIrT «*1n rjr -.uniiii 

i' inly 3 I rju for 3 Yn’irt *r !H rfnU Tar ^ months 
[rial. A^ftUi AaiHi-4. Am«rkAn FnjIIty idamal 
53Z 3g. Cl Aril Slrcrt. Cliifayc-, ||||Nil> 

LOOK! Baby CKiclkd 

THOUSANDS WEEKLY ALL YE Aft 

Pintvt qup.E|ty # in It) l.ruidlrt. Bybrlrt Duty PllU 

It. W, T1 . Tartnrl. Ourhlinira, Catllti 



let* Prttl Cnrfct'rrrla. 



Baby Tu rk’."ye, GuJnaai, Aftitur" pelcrrt ri 

uUiLnrai in yrpni — ‘ ~ 



In 

Pna 



M, Grmbnrr. Ohio, 



C# talus? fret 1 , Nii Mi nsTciirrlH-s. 



t . 




GIANT 




BIG OEM AND] C.vh! | trim, frir nMl>[l. 

hdi! ni*ri»t-" w»t|l»ia fer ail lag iffltl iklti. 

U HE PltVI Brtl to 1* «L«. brrrda# Ur. 
¥Wt DU I 1 ?0,Ot»e KIC *T™ti-. IMrr^r 
nm Irw next man, Start e-U-H am. .11 (.imd. imlii 
Uiwlend. Frai t aa h than ihalit^ Ptgu A Woman 
vtarlkiE ia era-y italte aad Canada. Sea ehat ntLtra 
ore dr. ip i with ,>u.r mathrada. Send ni maawrl Juab 
rnur name arid addreu oe faiatrard farinid arweta.1 
oSrr to hwiDnrra.Wril*. AMERICAN FROG CAN' 
RING CO. 4 Dept. ]iJ-AS New Drlaani. Lm. 




(WlLWrVr 



START 



$1260 to $2100 YEAR 



MANY 1938 

APPOINTMENTS EXPECTED 

Railway Postal Clerks 

TUilwBy Po*ta 3 Clerks «et SI , 000 the first yestr reirtjlar, 
l>oil]£ pwid Drt (he ftrrtl amJ fifteenth of <yu^h month. ($ 70.17 
f-ju-h pny day } Thar pay as siutttmulii-iilly ilirrctmed yewriy 
to 12.450 Advance may be had to Chief Clerk at $ 2,700 4 
yratr. ($112-50 eaflfa pay da.y.) 




$ Clays On — 3 Days Off — Full Pay 

Hai! way PmiaJ Clerks un Innp runs usually work 3 days 
and have '1 duys ofT duty nr in the nurrie impurtiDD. During 
thin off duly thotT pay oontinuffl just tin though they tt'erc 
wot king. They travel on ll fyass when OH bumnesfl. 'WTien 
they grow old, they are retired with a pension. 

City Mall Carriers, Post Office Clerks 

Clerka and. Carriers HOW get SI,T0£3 the firat yeftf on regular 
and automatically increase $100 a year to $2.1 Ml and S 2,300. 

Customs Inspector 

fialary $2.11X1 to start. Mtn 23 to 
45. Work connected with examining 
haggage and merehanifin entering 

the country from foreign parte 
covering boats, trains, ruads, auto- 

Enobilen, etc. 

Many Other positions 

Many other tpenitionn urc ohtidn- 
nltlc. Thane wishing theflC poaitions 
should qualify at once. 

Get Free List af Positions 

I'ill out the following coupon. Tear It a IT and mail It today—' 
Dow, at once. 

Tills invofiffltiit may tcsult in your geMlng a hlg-peltf ^oVcrtt- 
men) fob. 



FRANKLIN INSTITUTE, Depf. 1.-173, RtthttUf, H* V, 

■tush Id me, entirely free |]T charge 1 1 > a full ftencriplLon nl U. R. 
Onven] relent dubs, (2) I'Tes'i copy of HIuh! fated 12-Dagc book, "U. S. 
OivcrntnenL Po^ltfoiiK and llfiw to Oei nMm' h L (3> List of U. K, 
LkivermiiCnt Job*) (4? Tell trie what to do to quality for 000 of tllCAC. 




Name. 



Address, .. ......... t ... + 4 .... 

Ur* Th|« Coupon ■•for* You Mislay It. Wrlt**r Print Plainly 



I^Actt H'rih’flff fo rtdrerf Pflcra pipose menffoa Papular ,WerJiartre?i 
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Banish Boredom . . . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

TVture tW joy oi a snappy foxtrot, dreamy wait® ar 

tnrLIrhw otd f[i% r orj(p on rho vlnriinhii. No reunion. why you 
ihmjMn'i f X y 1 ori m i>a fa «a*le*t of iutrunenM to piny and 
yet the innnt spedarukr. In caps taut ilcinanit by orchcstrJiS, 
rwlio station!, nt inertings and parties- ManritHif, 

opportunity to inr-rnaso popularity, fribki* big ■MR’fittiQ 
money. No bathtigamc pntetifc or c-xeirfaea. With Free ewy 
IcjkHonF, you actually Start to Play Very First Day. 

BIG FREE BOOK Mb all about Deapn line, liberal trial 
offer and easy payments. Send coupon today for your free copy. 



J. C. Tteaftan, InC., Ocpt. 3451, 177(1 Rmeau Av(„ Chktgn 
Rpnd me. without obligation. Full del alls of Free Trial ofTcr and 
caH^-pnyment plan on the l>cn^ti Xylurlmba. 



Name. . * 



Address 





All DELS Carpenters 
and Builders guides 

4 vols .$6 



(■ST CujibUn, Duuiui., J^in- 

<»*, Bi#UdJnM M «ulii.n if. *T,d 

Ml W 9* 4** " r-l , Thtia 

CvUn i»T* yao L he Bh&rt-cirf 
irntTurlkan/a lk*.t )-m| wunL — 



jn-L i |ini oJ* inn!h m!>_ jitn^ 
irUlfcjJ, M'in.i, *r*U-mi 4r.:l 
b1«fi*T AAVI-AC iUCCMtj^U. Ag 
i,3*T P<^i« uil»t cOIlTP# fOf Lb.* 



ipptitliet *Tid iludiDl. A 
Wltllf*L drill? bfljArf An J 
QliLk RltENArfifof llHblrilt 

■». " mtmm 



C : BJptE,tiM 



»rfeAf* *r* uidni cJi 

' Luf Hai.J to 



Inside Trade Information On; 



*■ a Hand to i 

WWi, JSetlir WDtt 1 11 J liA(- 
t#T r*r- to Jtt thil AMHl- 
Aih* [w yaarretf. *FiTJr dll 
Ln Ar*>t mmSi t b-ii FREE COU- 
PON W*™. 



IW to ute ths frte*! MlUAn — Haw ta £la and *#t 
mm — How to build fumitor*’— Ho* to uh 
iuttm boi — Hoffto iuhj tEtfl ckwllic I i IT OUT t4 

rutbB &lh 1 HAltr-flftw to bulks jm i n r.i — ( ia.r[>r-TS I f-< 
nri Lb cnctLc — gglrlDf m«itHLntka problem!— Et- 
tijELii'.inE f+reatth of timtwn — Ileir to *et fliideia 
•nd silt*— llo-w tu 1 ranjfi liouaoi ami rcrflJn — Hoff to 
cflciniilo CQHtfl — Htfw tii LhjLLlI houMn. bami. [1- 
twrea. buaidowi, etc,— Ho* to read aod drtw 
ld*iLa— Dntwin* up *pgc ttcAtionsi — Hew to 

How to uu wttinjpi 12, 11 Knd 17 on the 
Otpcl «qi|arHi — UofT to build ba-LBla and #« ■flu I da-— 
ikyli|^ii»^How to build ibiiw — -How to put on 
interior trim— Il-ow to- Jiant 4otaii— -How to lath. - ™ 
lay floofr-Hoa to paint. 



THEO* AUDEL & CO_, 6% W- 21rd St., N«w V* F fc City 

MiJ Audit* Cu-ptotwi Bud BuQd«* Q-aii**, 4 WOtr. Otl T d*yi h fntt Lrirt. If Q.JC. 

1 Will CAInLi *1 In 7 dtLf±, I 1 L :n- -nUiLy uiiL J Jft || jw«l. GtlurwH 1 wBl rtLwn tb *1 >. . 

ffo oymiion uni*** J ACi .0,11. Lvd , 



Sam, 



A ddrm -.,., 

DtL-ijpiribi. . , 



...FJJ* 




NEW INVENTIONS 



n x (Continued from page 42 A I 

T AUNCHING lifeboats would be made 
safer under a recent patent covering 

apparatus de- 
signed for instal- 
lation on ships. 
This equipment 
would swing the 
lifeboat from its 
inverted position 
aboard ship and 
lower it to the 
water by a semi- 



circular motion. An automatic release 
frees the lifeboat from the apparatus when 
it touches the water. A windlass and cable 
Taise and lower the launching arm. 




TJETTER vision for the winter driver is 
^ the object of a patented combination 

„ „ . . : . J 



O U II ¥ U II U 

windshield heater. 
The visor could be 
swung out of place 
when not in use. 
Means for con- 
ducting heat from 
the car heater is 
provided. When 
the visor is swung 



downward for use, it connects with the 
heating means in such a manner as to di- 
rect the warm air over a predetermined 
area of the windshield, thus preventing 
frosting. The visor has a translucent por- 
tion so that the driver may see the road. 



A MATEUR and professional gardeners 
1 1 would find a recently patented shrub- 
bery trimmer an 
aid in their work, 
particularly in 
keeping the hedge 
neat. The trimmer 
consists of a han- 
dle with a housing 
containing an in- 
ternal combustion 
motor. The motor 
has the thrust lines of its pistons lying in 
the plane of the axis of the handle* The 
cutters are connected to the motor, A 
guard mounted on the housing in a man- 
ner to surround the cutters protects the 
user, and prevents damage to the machine. 




■ r I Fr,.,, „■ 



l £i 



^ * 



Itater* rurft . 
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LINCOLN 

fbr tomjflete Jra/ftf/ry 

GOOD PAY 



Lt«rn 

AWatlen *t 
Llnuln. Prepjti* 

YauriElf new ler a Big _ 

Pay Jtfa In Avfatlpfii K^CplIo&Al; 1 
opportunities fur trained men. Airline '' 

Flfntx warn up Lu *700 a men lb ; M ecbdfl tCS 
Up to S 2 i>i.! a m pntb . A trim rn Adeline; millions 
of mllca W flight Hch cd u t ra —h Lindred, million 
dallATa bijlnit spoilt on new airplanes. Lincoln 
'ITalnlng urfiparitH ymi fur jmyllt Government listing 
14 MODERN TRAINING PLANEH. 

13 practical shops and laboratories. / fl \\ 

You got eioertenue on wide variety Lr-^x 
of airplanes and enpinet. IiLHimotore ^ 
hold Govern inChE, S&! 



Gruduatoe 

luntoH 



la 

In 



demand. 



UiHK. 

l. We 



Lincoln 

usshiL 



graduatas In kwallns pmdtlons. 

write today for complete information, State aee. 



LINCOLN AIRPLANE & 
204- H Aircraft Bldg. 



FLYING SCHOOL 

Lincoln. Nebr« 



Thermoschoo I 

Home study course for men interested in steam or Diftsel power 
plants, internal combustion engines, refrigeration, or Air condi- 
taonins. Entertaining, recreational, instruct! vi*. and profitable. 
Get greater satisfaction from your work, Prepare for advance- 
ment, Continued education is the best insurance for job 
security, If your work is in Lay way related to fields, 

send name and address now for further details. 
THERMO^ CHOOL Bon 302 LEXING TON, ULY- 

^ AIR CONBITIONINfi 

POO AND REFRIGERATION 

TRIAL lesson 

TrilisJ hand n&cdfd. Good [i.v. Qjuxji'iicnltim Laura atulv 
AT 4 m i M B in nmt Pm* Writ* lad»y (w FRLL TRIAL 

Chicago Technical COLLEGE 
AM2 T«*i Bldfl-. 11* E, iKh *1.. Chkifg, III. 

J/vun Mr* r* MMy i* JeArn A« OoniUlLrtjiij. Li f intir, *4, 

XxehiUUwrt, Drmjtimf. M, rw Few fUnf Z)c - A 




ARTISTS MAKE MONEY 

Find out y L:r ability. Send name, age, occupation and 
address h>r 1 roe Vocational Art Teat, 

fadoral. Sthook. Int*, i[jg fs3t«l SiNme; |iJ; r| MlnmapoUi, Hff lnn. 

ENGINEERING, broadcasting, avi- 
ation and poll to radio, xervitlnp. 
marine and Morse telegraph y taught 
thoruusbiy. Nine months’ engineering 
eourse equivalent to three years’ college radio work, School eitai> 
Halted 1374:. AU Cvpcuaisi JGd W. Catalog free- 

Dodge's Institute, Ada St. p Valparaiso, ind* 



RADIO 




AGENTS SSm SIGN LETTERS 

For Store Troma and Office Windows. Anyone cun put 
tkm on. Free uuuiilei. Liberal oner in general agent*. 
METALLIC LETTER CO, , 43& N. CJ»fk St., Chicago 



GROW NEW HAIR 

OR MONEY BACK/ 



wifh SENSATIONAL Vacuum Helmet 

Bam*. 1 I l rihc-lirte s« u-t I La machines routing jh&o.qu _!«.#■ 
n \ ,ti;,ifc-'L- lur ytmT li>i- til i.t-w Lr>w IVIfl' [iLiim- Unit. fJrtUl- 
p|(t(« riiulpime-ni <inly Nil 1 O- n — yniir money hack If u 

■lACAn' t igfttw Hair * >?■ yo-nf TieaUI 3wml rhi-ck Of St'fwl n&RU! 
for further lnfurnUitlUri, EluniikL 1 , J-'til.K '3 rial Olive, 0(4*- 

MyJro-Vjg, In*.. Odpt. lfl, Walnut Bldg., P*i Molnrt. to** 

NEW SCIENTIFIC WONDER 





3 tar 
25c 

i 'S»wr OrJy* 

BOYS, pic fww. ?rpuwUr *•* 

^ tlwu ettnh, Wnod, !*tjne. ,*t,t 
nth«L &t« Fk'h.tx In F!..h, THCR PACiftGE raJio T*1um filmrr, taka ptfUfM 

wkll>itl nmrf,. "Vfa’UIIG* W 1 PKklf* with ikN !W firiftf, 

MARVEL MFC. CO., Dept. SO NEW HAVEN. CONN. 






1020P-N. Broadway 



Sfmt Frtf BifiLlrt "Tlw Qir^p d> 6lfi>>irf IrUnrift Id 



OiiDhnrrimi &pirortirp‘t|, 

W.L1 i;.K f>L-: it| 5 inWii!-.* , 

Wffotlne T*- luiifitt.u 1^ mf rithf] 

k r ;id datrUJa CiC iHClhlrkhL 3^-j.ra Plx.il,, 

Kama.,..., 



Alec teJi Din !■<•* ] i:.ci bec'Miii* an 
, . I'i iB WV. :lir.v C4 L . . , + , 

. . Eiiziiiivt 1 rw> 

.. F.xra Iwn J’. i|H-i:j(: I1 *ji . 

......... 

City. S-Ule 

'll ln,lrO,tiHl Lh *i.brt n inM, ■■JiiwL b«r* 1- - ■ .. ■ : I \ ■ ■ 4 Alt * '■ i -rillM 

l'n-hn k-ixu pi- li 0. ) . . , iLs'Ilx? n. i: ‘I Lit* *h ^ l r ^ I L-fa MhH f-ft Alt 1 . J , 

Ctinitaftfulal I-tmjj.i fliijjntyj (0 Yr.) EJ*rtrJuE Eidsie BA D«rr« 

[4 ytw. 



’■hii> jitorn tiresome vrprk f<ir me. T gel :i re:u tlirfll oilf of 
lielnst ini arc w r cld^r— amJ don't lontfl h. I'm |;«l thg more 
Immey th.;ui I t’ver iuirtind on lilt or InlRf jobs.” 

You, too, can become purl- Of thtk great mew fn'Ulsrrj'l 
ThOta'H jLlminit no limit (n wlvnl wcldera can geron>pttah- 
lEifi' rut iM!trnttcii'< nrltiy erix.ii wity down. BucauHt flic:- know 
this "Hpw and Why 1 1 of WttifUng, KrtlallUfiE}*, Drawing, lllUc- 
priut Reading. Csct-Up Week uuirl Fahrli iitlun, 

No w, -uder nm.riijfjiciiiri.TH all over tho coin dry am cl rum ruling 
pracHi-nli ■, iraLnecf Suhool of IvngLnerrlnn Welding Oiiarators, 
Welding Tecti'nlctana, and Weliling Engineers! 

I Ion 1 r lio n>ntun|, whh ordinary work al lt.rw juiy — w tifil hi 
n fthnn lime you enn breome * thoroughly Trained t’Jw.'eEab 
Lit in Welding, 



This 

MACHINISTS* 

Home-Study 

Course 







*h_i 



toae WJtbe .*» t ■' ]fe:4. 

MCi?:r )Lt 

Co* ifcr* — — 

Sfftui tun t^AVIi *■■■*“ 



helps men get ahead 



Newly Braembled — Bribed — these five reoeot books tfvfl 
you the praetieal roeu on inodern mjLchLuea. up-tu-dlate methods, 
you nwd to Aijvauoe In machine shop wurk. Tako ndventaj-fl of 
the other mtn'n experteneB an foil ml in books, to solve your prptUDUiL 
liicrOASQ your eiBcLtnjcy, wlLh the new 



Library of MODERN 
MACHINE SHOP PRACTICE 



5 volumes — 2D00 padcs — IbtHJ 111 ustrat lonl 
(A combined bo me -study course end reference llbrirj) 

This library of machine ahop practice wai! written Tor practical men, 
It given you the best melhudg. for every kind of machine stoop work. 
It fully explains lathes, drills, and other machine t toils and lhtlr 
opcratLOn. iLutonnUk screw machines, speeds and feeds, gear de- 
sign Snd production, punch And die work, metal flnJahttig. etc,, 
ota. Plainly wrHtoti— -complclely illustrated— the beat kind or 
help to the macftbic-ebop man who wtaut to advatice litmscif. 

No money down -"'Special price *-ea*y pay men is. 



[ FREE ^EXAMINATION* COUPOPf 

| McGRAW-HlLL BOOK GO., i 30 W. 42 nd St. r New Yarfc 

i fi-ernd me tor ten days' fr?<? nation tuo Ubmry of Mnlem 

j BXirhind Sno-jj l^mrUirt'. If naitSfuiirLOry 1 wt]6 wild i-nu 5 1,30 In 
! in .lays snd 13.00 munthiy until ih? price uf $10,30 Ik psld, 

I If nnt -wairatni, 1 -will return ihr tw>nlifi poainnld. fT* Jneuie 
j prompt #tilpm>nt write pliinly ind fill In all 
| Marne 

] rimne AiWrm + * 

| City nitd Stats . ............... . 

| rvulLiori 

I \anif (if Cernipany . , , .PM-I -38 



Itrftffttfl 1 luettfttm f’apittar Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 



Learn to MOUNT 

BirdSand 

Animals 



i 

FUN • PROFITS 

Send Today for Free Book 

Old reliable school (250,000 students) will 




leach you AT HOME to Mount BIRDS, 
MAL HEADS. FISH and TAN 



ANSI 



nwmvrwwnmm r inn 

SKINS and FURS. Write now — at once. 

SPORTSMEN: 8syT£SrtS 

scarcer — every Sp#*ln**n is valuable, Keep 
them --‘Hiipfi thfrtn — ennunt them. Ueroritejour 
den. Fun and JaadfiatLon, Profits. too, 

tan tsTusi ssHsac 

nC r Bnt raetiod knmns, but ««y ui ijm-frlju 
iMtfl itrt-»4hidm rfifsip. Tan them for fd-llf own □»•*, Prf»k* 
<*tc_ TAN SOU OTHEH? . 

Tan mad 
enpen, boiLm, 



L adJLber v*eln. Mta, rl 

FUR. WORK SHVA*, 

n»nH* r ral-ttd. btMnhv , Quickly. 



iirw^ 



extra money ^ 

pyrt. Pi* demand for TAXIDERMY, TAHhINO AND 
FI;H‘VtpBX. A rnl apir-a-tlmt, biifc:iie*u--»;ii»*(| ill (Ytrf 
lr Ifoo, otwd Oitja nwmay, WRITER 

FREE BOOK 

4S pppcS, IDO beautiful pictures, tafia ALL about 
Taxidermy, Tnimins, Pbr-Wcrt, Write Today — 
thla minuta far thus “ 



, . IHOIt. MARVELOUS 

FRECB44K. A postal will deTSlateME. 



N. W T School of YasFriernftr,, 3371 DroehI fiFdg,, Omaha, N*b, 





R| 6 ?AtL book on 

D JZ\kse ca ***^ 



Send 
NOW for this f*a- 
dictating book on Scientifi- 
cally Solved True, Sensational 
Crime Cases, It is absolutely FREE 
and will be sent to you postpaid if you are 
17 years of age <rt OVtf And are interested 
in following a career of thrills and Steady pay, 

This amazing book also tells YOU how YOU can 
get into Scientific Cr im e Detection by Studying 
At home just a few hours each week during your spare 
time, Leam About our extra easy terms policy rook- 
ing it easy for YOU to get this training. Learn 
about the new opportunities for travel, adventure, 
regular pay checks, steady employment, and bow 
you cqan establish your awn detective agency, EX- 
PERIENCE NOT NECESSARY, 

Course include* Finger Prints, BertiDon Portrait 
Parle', Criminal and Private Investigation, Police 
Photography, Handwriting and Secrets of Defense 
and Attack, Fill in Coupon below — Mall today SURE, 



SCIENTIFIC CRIME DETECTION Otpl. 2A1 

INSTITUTE OF AMERICA, INC. J. T, Burdatta, Pm. 
Chesapeake & Ohio Bidq> 

Huntington. West Virginia 

GOULletOtH : WJrhout obligation, scuil blir book EncluidltiB 14 tam- 
ous CASfis. lelLliic how I can set into Retell llflc Crime DftwSjoti, 



NAME. 



ADDRESS AGE,. , + . . „ 



HE WA* ASHAMED OF HI* 

SKINNY BODY! r" 



But He Gained 30 lbs. Quickly on [ 
Kelpamalt . . Now Feels Great ! 

Read Thfa Actual Letter: 



Last 
so you sea 



The K?l]dEUK CO, 

Centlenveiii 

I StAd U«n r.icLnny alncv childhood 
BttiUrmtwr wn my igiti birthday 
how loci If 1 had been bulimy. 

wary Sunday the Kid$ In the- neigh- 
UuriLuixl would co t-w Immliie, I did: not. go 
wtLlt Itiera., 1 eu| ( ;>i»p they knew why. 1 w;<* 

Aeh&ntPd of my Jiklnny L*>rty, [ wjlx nf-j’SfUU 

loo . Lt-f ii whej) I ttfni to town or to bleuita 
Ut summer, I was ashamed to nave mv 
aJ eei-ca rulled Lip J Lice the other f el l.owa aid, 

A few months ogo when 1 WM up tOWn I 
aieoped on a wait of MMien-. I svi lykicii shout 
1W lb*- and helO a yOting nrnii jpoLnu on 
twenty, J thought of the f Uti> to — Wutjj J I 
Always fee skinny? I half seen KelpucrLaLt orf, 

V Of Lined hi the papers iitmI ■ n,i i;m; 1 1 ies so T 

boLijriii n iNittla, l wjii *Mrr aniased at Jraw 
ir¥u<li i named and how much IneiLcr I felt. i 
bought four more bouLts. Over iwa tuiEith.-^ 
luiVt* rranj-od. I liavo I'amu-d twitUr Ltuan itU 
fjoundii, i'mj dem't know hnw muril li^LlOr I 
feoi ,imj Eooh. and How UihnJifuL I am fur wi«t 
Ka 1 liMi!i;ili. hnh done far hit!. 1 wouJd not (ok>' 

« huiidiwd dollars for wtiat Kelpamslt Bbs dona for me, if 

nut uot any more , 

1 *ni eoini- to 1 lunik ^k’lE^malt rsiil Hi<i Kcliujftiall Company 
for what Uielr nUnoraka have done fur m>. 

Lwator D. Curlfii, Astoria, 111, 

Kelfcsmau hna proven itnrlf qn tJ-ITWIive an a wcdoTit Jiri-d <tlrvni'Ui 
builder because It hedpn supply fhb Iron, iodino tml Vjlamina vitally 
neoesaarv Tor you to pot the ^cmjU out (.f your fatnl Vnur own 

doctor win approve this way, C«t« out hr tie to use end i« sold at 
all good dru£ iluru. 




Pwtii ijy I'm/ftsiomni 
Mwitl 

1 could 



<S'eM Kelpamalf_%/^4 




PLAY A SAW! 



Fhfducs woedocful Tnwuc in A days 
■Qlliokty piny pupuLimr biU.1 ‘dil- i 4K4ll 
pumberfl. Kuniits iDtsad, no dowy 
primlieS — BUOlSftss piMArurod. HitaOO 

1U24 tli(HJ34ihda of tny Hudnhto havn 
RiUMej frLtndp, JitJirJeJ in fttlOWfl podl 
j:r'jniioo.qtLnE oroasslrrM, L fh ■'! u t olilijrHr- 

Luu, Wi-itefutfi It A Y TRIAL tif’FER now. 

MUSSEHL & WESTPNAL 
135 W. WatarSri f Fort Atkinson.WiJ* 

^^^AAAxAAlaA 



Eat^bliAhed 

1903 



IYew York 

Electrical 

Ank for free booklet School 

44 West 17th St.,N.Y. C. 



LETTERING ARTISTS MAKE MONEY 




SR A SUCCESS — LEARN SHOW CARD FRO# 
FES 3101^ “THE, ACM t. fiTUDia WAY"— dUUd 
v full weeks our Jfiy Chlonwo Studios— rftiJflh 
training spare time tit Home, Hiindrerd-a tausht 
thl" way am* receive Big PIIl Free Employ-- 
meht service. Fnaltdona wadLmg, Earn While- 
learhlng 1 . E ^ le-w terma within heath Af All. 

MflSF/ BACK GUARANTEE NO BISK, — 

PPOV r !-:fJ PLAN, Name, prtrtrr»q pml present 
occ-tcpatloti farln”9 FREE ABILITY TEST AND 
BOOKLET- 

ACME STUDIOS, Dipt- FM~lp ZA W. Hubbard St,. Chicago, lu- 



JOBS 



t«- PHOTO -ENGRAV ERS ! ! 



EARN WHILE LEARNING PHOTQ-KNL RAVING IN 
SPARE TIME — llttoJfgnYm Iitedtd t& operala TABope r Pholc* 

Er.Lrravmg Ll] iiiji m r lit wt ull to publlalirrs everywhere , . , Start IralR* 
ing at home in spirt limit We furnish all equipment including pltnln# 
f n i-niv ipj canaer-a with UniJM, lens and screen. Earn 
while leamiiig by making engravings for local ntrntiF 
era, (lenspaptrs,. priulerS, ric. Copper phk far pkturt 
show u here, site Sx|B inehes sells for 5! 5-31, SEND 
TODAY for job plan dtlAlla And dialog Illustrated with 
pictures fngrtvfd by equipment we furnish. Tie tail E 
No obJjgsltDB, 

THE AURORA SCHOOL OP PHOTO-ENGfcAViNC 
prpL 117 A«for» h Missouri 
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SSd to S1O0 

UNOEfl QTHtftS 



FIpth m rKpiEfettfrif y tliB peat?"! ifniiniT'flFnf'Eit 
rVhr TTVA.J#- in AyBc.wn.iip fSi K«u*l3 A rjffiiBTS- 
jjfiu- imnid -cil id 14 bo^aim. ■LA | _ , J.i 

II rired *450 ta ism uudor vLboTB. *r*uoILy ruta 

Fiji?! ccrt N«id* ii£. i8.Ltfeli.jn. 

i irii *.- - i ri r- hnd w<irk. AiBuHipy qujtl- Onljr 1 
movbnr p»rE. Apprttra by I Bnpr-Tii.tr * La&- 

OCltor'4*. Pifcllt hr n-riP 1 c^Tto* wnrlda Urtttt 

raftfeufswturflcis, (fci™ in u "*- 

UUPITC Rm tout LA on .tfeaLer- Or. wrliB 
WW I ll Ei %jh lor hd^h-Lm! U-irs-rt P'rirp" 

OEALEHSi OW Frw Sum pi- Burn*? Off*rl 

L®r& Oil Burner Co., U B ■Uiunn Av4.,GmwoM. la. 



LACO HEATER 

Cl c-ad, nuumaH«; 

Oil IllMUt W'lttlHjUt 
a haMiriOTt. limit 
iii-Titui^ unit ^I'ri's 

1 i ii t- j, L rumUttf*- 
WRITE I 




F«n Inform a M tti crt htnO to h? & 
LaflikeapO Architect hy oa it home 
jtuJ)'. Uncrowned Drafflasfon t# 

men. women. Healthful outdoor work. 
O^MortunStLes far otflpl'iyment. assured. 
ftLj: fees- -up to 510Q ft weak: Writ* 
today for bwik slfl n fl PPpqnHtsimM**. 

American I . andscapo Sell Ml, 71 * 
Plymouth Bldt, Dei MoIdes. Ei, 



DRAW-O-MATIC DRAWING BOARD 



NEW 
MODEL 

TRANSPARENT TRIANGLES AND STRAIGHT-EDGE. 

ATTACHED, lELF-ALJCNINfi, tLIPIHC PARALLEL BAR 

Klim ii-*i ■* aid fkihfgiiwl T iq.ifn.rii. ThciBinji 
-|mr :|| UM by IJfnllaqiMi, Artbit. Kr.iiiitara, 

1 S[iid-r,ij, Arjlubwla and Iltolrim- BUILT TO 
A sjT.\N iJAilD OF 4L-_A 1-lilt. Hr-nJ wmjro-w- 
Imn hH.in^'1 ; *l*j* :1nc. .'■"s ll-umb itcL; lutmirjL 

Rubber fnt, iin .lk'F"n* nt Hitod. 

iwA n&TO. FOOLFROQT, Jlpt JiiSaf will? ini 
r .i3furitetT. A &ELF-COWTAlSEE.> TTSTT EA^T TO CAHKV Ttb. lixhl an, 
h*.r.u. enables A.vi'dNi; to DRaW WITH AfCi'KArV am:< slTtu. 
few* ..1 T L .s»5. THREE llANUV £1 ZES— 1 'f’zl «' *. IfpM^ »■'.?«-. l.liM 
ia *3MlL A tiii, MEND POft FREE CIRCULAR. ACEN-T$ WANTED. 

ROLL I N PRODUCTS CO.. Dud. PM6. 312 W. Hutted Si.. Chlcae* J Mlrult 




Inenk 



Earn Cash at Home! 



fj Raiu giant Patented Mushrooms? We tupply 

P J mntrri ntn, instruct irffQ IjfrttfrCS. ± OUT 25 branch^ 
buy oil <!runa- Big FREE hook, thota*. toll if ymtr 
edlir, Bfhpxl, Irani, «lo.. eui table. WriUf today. 

flu, r 3 Q 3 , UN IT E P CO ■■ KAiLInrcIn Are.. DapiLM?, CHfCA CO 

Sc TIRE MAKES $2.00 MAT 

M*ko Hprtrtifj.', IjOIiif-wftariftfi' ItublK-r MatStUl OlOhl niitu llrt^. Anv 
irnpih. or wjciih. ulOpule vo&chools. factories, aioren, homes. Think 
d thi iir-.Ru IbAini nnw liiuitiUM, i Lilly iWLt^nud. Ficfd nritcuriiwL rtriLHin^lilu 

in.V’titni’fin L j.ii:I Hjiupl'.- Lich| ir-i-.dijn* HjKt . i'i Ur lowL E'l.iliL. V 1 - I It,. Nir |'rr. 

inirwr'n.i.tin. DciBi't Iuk u thin-iita — Ltui i. DI(i! 

FABR1K. 1MC. Dint. 71 W. Murtn St, Chleai*. Ill, 




1533 



Scud iMiaiftird for .-up tree tiialogue. 
T'l i' i ii.-.iIh] -- k'T b.'iryjLlrL^ Add rev 1 

H A LD E M AN - JS.J L I ilS CO., OlildflLM: Dtps, 
Desk. x-is. DIHAHD. K4 N SA & 



Government Jobs 



EXAMINATION'S! SOON INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON ,D.C 




N'ii fnllLfllrS 


' Nn ranrasslnt : YVr 




»hii'.i' you hoi 


1 in ii mice hi ^ mniiry 


// 


tlri'4iruilnk' fa 


kr -Bi-1 1 Hue 0 LflCt Jtr«, 





pc a in? 
abbuess 

riTT .... 



VV'i. 1 '-lurt you frith a hlfi Ml) 

. A r: I s= l ‘ f Oulflt. \VV Minnly mu 
if i Hi ¥ I :■■ i wriwlti ur alffwntr* 
n> I- i ,r <-yli;L rl'iartc u|rtl tliu'.i 
3 h;u kitHT I ci ilUptHi! i 'f fhfin with- 
out LhlvJne yti'.ir !.i.ii\ YV I.' yhc 
Fau 29 'ftHleiL l'lnii> fur iu«k- 
in.c rt'i onr . tin,. F' i r. r - 1 ’ ^3. u m 
jttj'j, "I madt’ #■[ AO tipi, fin ui lure In 
nrii' Fii'h. iVnatliir WTli4.Hr, "tTf 

’■!>' ■' 1- frjflfl f ■ r u ■ ■■'k :. Tlilx 
i in. 1 ,' Mid > i i r " It. >f. I* i!i r Til . 
fays. M I rJId wnn'rli -if 

l«Us 3 nr*E Insr yt-jr .Liid mir 
Ciljft iI'.Jb year, 1 f S>. \Y, , 
Tflytln'i. H-pnrit, “1 trotii >1 Mt 
take ¥ l etui for my t r «lrs<ir" 

No Experience 
Needed 

You Loo may hiiTU hi a-p I e ticl i d to- 
r 'i in o pgfjoetuniry tvLlli FlrealiJr. 
Nij t irt-KCiciie' uLurly. You l^arn hif 
rtalnu. Na jtMsIh- ability ueces- 
.‘iii-.v. 4Lui- ruHy 3-Wrfi 1 Mirh.*l 
warih L I 1 . l> wort LMfiy [i, Ipiirn and 
f a s y to ik nod cl i h you rn iiiitlir 
Kauri money uraflically ft™ the 
staff. 

Qtiick Stiles in Your 
Heme 

Xu nei' l to U-sii p I I.r hwiJCH id ills- 
IHpm 1, <lf l‘Vpi , y thlbli i’dLl liiuki 1 . Ibtr 
new aulCmiatlr salr-imsh linen all 
l hi' !ifSlint' fftr ioll. H'l-sl^nhl In 
ijiitikiy riml lash luiyi!- fnr all 
Lb- <p|frwnr^s yiMi ran turn out. 

No Cost Plan 

Send column for 'IpUKj of fipg 
that jiriya Tur J‘4Hir Flfcslrki t'nijrsr 
ln‘ai-R-i [iu t L I n bln cufth proflu n 
your nucket- Mali L'uufion mwy 
H-llllfl 1 :.| ii-ti a I I^s for neiT tHOtnlWITf 
urt' SUE] lir] tut oir^reit. 

FIRESIDE INDUSTRIES 
Dept. 56 -A 

Adrian Mich. 



Fireside InJuitrit^ 

Dk’pt. Adrian, Mich 

S-pm:l in r FAKE lyi.l; on llimr 1 1- nraltli^ 
f ■ if a 'iIl; atead-j 1 Ineranc. Alsu flclsLls of 
plan that win pay for my Course nut rIm 
rue l?l}f profiis boalilo^. 



STATE 




you ( 1.11 Kf.v* ,iIpL Llir litn,[ Mi^i't. *k»V» I.iiU 
id— power. ibU. » — p.nil *t rw* bottom r^rt. 

I'I ||. I r-r f -Jr. or Ii L ililmf . Mill :i d i : -i w»nl 

dull . Gk LLb 



FOR 

PLEASURE OR 
PROFIT 



BOAT BOOK — New Edition 

P flll* (■rr-inm l:r<ilc wjrlh i Ilf- boat* fedfMu ■!»»■. iiUily 
tuw i tiiniij 14 diffeF4n.t pDDuiir FliPDr-tiy-rtip im- 

LI t.- !i' ■: wilh liyiMlrvcLt ^ DiclUTB*. CJwm- ijl frUm-i 

: i c 1 1 l . ■ L« ■.ml miilrefMlft rafifu. liydrniUiinie, in- 

t nuL-bna.nii. oniliht |UnJ Kctioiul ha* t to cfiTiry nn 

Abo old Fdifd raolAir Tnc ourtM nw mid pH b^MilfeB 
Whip, pilot, rnl«. boii kinki. lu^lEntbQa rul«, Yraij: 

™ t fcfrcnH i?n«Kifclly prefHirBd for tkw*e with lamittd 
tDoji MJid hIc ill, Pricfl only %J. Write f»_ dr«ctpU-fl 
m ordv now sliicI poy podiirin=i iit| deliver? _ 

Popular Mechanics 
Press 

Pwm 13iH 

3K Cut Ont»H« Slrnt, 

CHICAGO 




"SUCCESS PLAN" for Dutnbuton of Juslrite 
COMBINATION SOLDERING 'IS? BLOW TORCH 




AJWfcisiru:. Xfiw I'l.an" 1 hanlphcN 

eur'^work for IlE.Hrlfoiifnri of the f.ilftWia 
JUrtrl’o Cnmblnnfinn ^ulJeriitu Iron ^H'l 
Stlrw Torch. Q"ert3ona ifiBsveted nn nujiir 

Jil l] n IS "f ?plliTj£' 

BIG MB N EY — full or WHA Lima Tor toon 
who will rail uh itrrhpnlra, EnejLnfrl-fl, 
i+lKWilwri. SlLoot ttoinl Workers. itnlfaftO 
Men. Hutton" Shops, o[e.. (u dempnilrote rliL^ 
MARVELOUS TOOL? On-Mhi'l ^ ILli laO'V' 
laic inf Lire ton nn les? Lhtin L « rriei [mr hour 
with NO atoi'ts. NCI churrmil. Ml all tWMIM, 
Xt) elecIrlrJ r y. FmEly porl ;lilo. For hutuli l"Sh 
of usOs in utiot>R. btaists, bomro. 

ACT NOW! llisn LlmrnMhlfiFi twii for BWfl of 

tbUllv. Wri Lr fnf f ■liuipletB lriftirniil Inn Tf HlAli 

justrite manufacturing cn. 

Dejj!. 15 1, S'-IL I HI Beutbporl Av , ChieoqM, Ilf. 
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TO 






°*»rSS 



CARTOONISTS 

WRITE FOR FREE BOOK 

WIN $1500 



Everyone who likes to draw should have this valuable book. Contains 
money-making tips, drawing instructions, ways of getting ideas, and 
list of cartoon buyers. Sent free. You also will be given the opportunity 
to win $25.00 or one of 25 other cash prizes, with a simple cartoon. 

Entry blank included with book. Big money in cartooning. We 
\ show you how to draw cartoons by the Marionette Method, All 
W- particulars free. Send no money. Just send name on penny post- 
card. Hurry. Our supply of free books limited. 

CARTOONISTS EXCHANGE DEPT. 91 PLEASANT HILL, OHIO 



MOUNT YOUR OWN TROPHIES — 

ALL 



Na 

Other 
Cp* t 

ti trem end'd in ule* vcJiim*, ^bhmldi'i Clrlalnui PratcmbriMil TriLnini En 

TAiitftpmy NOW O.VLY tl COM E'LETK. T irwi 21S imbjerli: 6? Iwh. 

II j la Ilf hi TlVMuikihirt* (ii I'lHit tibJ*. .iiii'mU. irini* i-'iJ* lli*9tv r., vcltae'. 

All lK|i.ik m w hrilLo mjiirf* — iRlit, Jl- NnlhlM imjre to liny. All CT.yrn*» iMlfd 

^l»ru i 111! miiimtln* diV. iWtid tL, or p*T $1 pj'”" [hi«Lh^m. ^F'r.fEVIIL 

flhlrt* tl nutlb.j It nil I IB sn* cflai ■»IL»IU:J. luratar refunded ■! (kd 
Schmidt School al Taiidcrmv, Dipt. J-l, Momphii, Ttnn. 



ktrnment, you can be 
reaiiy for band or or^ 
chestrn in 4 to ti 
weeks. A sure Toad 
to popularity if you 
start on a Conn. 
Choice of Ihe world's 
greatest artists. Mag- 
nificent tone. Many 
exclusive features 
yet they cost no more. 
Ask to iHio the marvel - 
oua new models now be ins; 
displayed by Conn dealers* 



WRITE FOR THIS 
NEW FREE BOOK 

Hihtmj trial. FliiKy payments. Write 
us far fn?( hotik un whichever ih- 
strum eni interests job moat. Mem 
tion iiiathjfticnt. 

C. ft. CONN. LTD. .lit CONN BLOC. 
ELKHART . INC. 

CONN 

NSTHUM ENTi 
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WELDERS WANTED f 



ELECTRIC ARC-OXV-ACETTLENE 

SkUletl Wcldcrt earn to d day. The de- 
mand now greener 1 turn the (amply. Lnarn TJtlS 
hlghLy paid lhmIg In i wwt* by actual shop 
work, one Of America's lead Inst SCSooIfl 
E- ltublJafted 1EH>2. 7 llrmra of shops, h.n- 

by welding Inrluslry. Limllfd nmrt- 
ber of uliirisritfl. -I irNfui roorfti la KlecUlO 
Am or Acetylene Welding. Id eluding room 
and board, only SIM. TV rift or «*(ra for reier- 
rfdlon. Ah-Ic for ‘ Wetdiaff Facts. FF State age. 
GREER COLLEGE, dept. Hi, 2975 5. Wabash Avt., Chicago 



STUDY AT HOME for Personal 
Success and l^nrfrr Earning. yawn 
of sucrajredul Ptudent guidance aysliics 
export, instruction. LL.B. Deerca 
awarded. All text material furnished. 
Ea.ny payment pluiL. Send lor FREE 
BOOK — "Ijvw and Executive Guid- 
ance," at ONCE. 



AMERICAN EXTENSION SCHOOL OF LAW 
D = pt. 1-A, 7?7 N. Michigan Ave., Chicago, Ilf. 



PLOV QUITO K! 



A* 

W* c inr.i r,i>- to lonali yau for Im* tlmji 2 c eh* t 
kiinisf to (jl.lir lid* Inn'Jh.llirapt 1 n ,-ij ucrirta L Sy t 
l?3dDUd, I'HKE Li LI till Tufaif h-Il,ii )i>Ii ifnri.JL 
— tin "hllH Lll'.im Wfita TfllTAY- Hdr*. 

WAMANN INSTITUTE., 3 DL 3 H, 24 th P|k 4 «. R-l . M JIWAUkM r Wk. 



dtjf. Ten'll mi joy 
ii lit caJJfj ill 'jhITii i n j 
Aik lilt I 111] ii lrtii Uf 



m 

Pui^iiiN V-\ 

... AllPurpose/^ii'' 

ELECTRIC ARC WELDER l 

SH°P ji^C 

TEN-DAY TRIAL 



Guaranteed: 10 Months To Pay 

Mow, for Fim ti«e, it il KA.S¥ far every invt'ntur. IkhursLury, 

I mm* worksbou m 1 .' tu'r, jiiintge, rrjpwkr shop, und f*neury to ultdlli 
a rail li kt l' '.iddiriii l*rv|« to r imuiurnriuilWil, niabuii fiiLitee, r-i- 
perl mcru Hi , ur repair werk. Full ilre, lies ry- duty Kleeirte Are 
Wei iler — CoHirtfcfiii | 'T£-altb llodtl 12Q-FH— yanrs fOf Wl!f h day! 
Rji* rflleiency of ttUtlllotl eqaUn* t^.00 t* ¥1.0*00,00. Weld! 
all fticLats .1 nil alley;. Si* beiiLH handle ercrythlng from fender; 
and 11 ^ hi Ebvet QtelLal In motor klotka and heavy castings, A]jn 
fine far snldcrim; and Iwilnj. 

WORKS ON 110 OR 220- VOLT A.C. 

Pimply plug Jn-tm T in or 2iO-™l L, dO-cyc Le A. C. plnrirlc OOH-lf-efc. 
Ourti only few p4*nnM*!< an linur to EHpefnLC. Anyone fan i.i.mi tvuiiiy. 
Comes romrli-U* wltn helrnvt, dwtrortt holder, wtlrtlms r«ds, full 
liiS txUclloLLD. utr. Nothin'.' elsi* la buy. Fully lruanuiLtMiJ., 

WRITE FOR 22c A PAT PLAN 

stop throw-in.!? rtfffty urofllvl Tm year own welfljnp- firt kenii- 
tlriiLUl r i rtk about Mm!*] 1 20 -FS and .i-dar jilan. writ* LocLnyJ 



COMMONWEALTH M F G, 

jaag Lf*»e , 



COftF. 
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WORKS ON 110-V 
Electric Light CIRC 

At fch is nm h card of i>ri ee, you can get 
this raarvelaiiH DYN A Si I C Stiver- 
CJwrjped Welder^- this welder is a 
radical tit 1 iHuturefrom accepttid WOl <3 in yt ] ■ v. l r- 
tice!3 r It will dn the work of much hij^ncr i"-i- ■ d 
typ€B — eflicieti Uy cooled — light of weight 
easily liortable. Will Bolder and hn^zo on the 
I iH-hteat material. Works on iron, steely tin. 
brass, coj>pcr and all other metala . 

WELDS Cylinder Blocks, Bumpers, F«dirs F 
Tanks, Farm Machinery.,. 
With this ny n&mie So]i- r- 
Charged WLLDKKh ari.i’i 
without proviwUi t;*r- ri- 
ence can make (u* much 113 
£5,00 ah a repair job 
that ca h twj fEan* in iese 
than one bunr, Many 
■weldirvgopi! ratora m ak 
an much aa SlELDO - SHLC 1 
a day— Co in to bn* itic*' 

Open ft Welding 1 Shop E r.) W, 



ft 

am 



RETAIL - 



AGENTS 

Make big proftu 
selling to pa- 
rupee h fac tones, 
janitors? and 
machine ehepp. 
Write TODAY 
nod for 00 r 

10-DAY TRIAL 
OFFER. 



222S.BE 




Portable 



MONI.D f £i SMALLEST RADIOS 

j nit ■ handful — Wt only & lb*. Si»* 3 liifi"— 

< nit-.it r*‘-fn--n*fc('.o! r.iiJiit juliLJ- en LO'cn- 
•4 PEAKE it n'l.l ALELlAL— W«JL,L-n, .... ,|.,.,r..S-m 

*trril 3 ( IIU-J eiU^J.ty r-ifiit. Hl. J\i [ n I L r. E F- h,- 1 r I 

W*M mid lur*M«n . ba ii.Jb 1 tf-iniiiL- lu »M>1| • • r] ijiVll*-’ „ 

.Ir-isiMcticv. .! ItraL J'.i'Jiif I'hiP iifflr*-, rt.p(#.„ Wir'.n.m». toLI***. tampi. 
Sr.iiinrt, LiLu-liti *tfc Ikalwy h><iiJ*J i:.;i b,1 fn- jh iruldf- rt.ie t« 'lie Oil 
IirnA tifD-tw. pi *(■;- Klm-u-e n> :n- i-i iihkj ! LQ toIIj A.C. Et.C. Eiili-tr 
rDBtlti — kil of parti tor W.W-'Wbtd uni ctic<-k*d M<. ft; Erp. •Jt.&'D. 

. r L-.-.'SY U luun* frdiU lijul brcakprool 1 rnliin-etP S 1 ;.. Cfioh 
F-nn-t (mljf (]. s-Tid ™>‘ cvisiTn-i- lta.la.ii re ftn ilaljvm-T, iPalterkp for 
H»-ttwT SlitHiL 1LB5 •ert'. Frw rhtnlmB'te li"|i?iff LOft olhsr ridlioi iit 



iy 1]. anri n*y [-KiFl-par Ifaianre Epji ilaljYwr, 

>3iirJ*L (t.?5 Ki-trt.- Fr« rs I'.Lhb i e li*1i"IT LOft 
[■jrttT^V prlit*. ORDER Kl)W' GtARANTEKT-J. 

TINVTOHC RADIO CORPORATION. P*pt.P.i.h<jrney,HEbr. 




00 Freight 
^Paid or 
up Erected, 

Genuine Mathlr, bIjio Granite.. ’Lrlterart Frrt. FN'lE'I't 
paid . y.-rr-itted ST dealrc-dr ThfflMinat eusltiJtt- 

r-T*. fhre; Cstelcr end Hmpm, 

U.S. MARBLE t GRANITE CO, A-M On*ee,F1t. 




YOU’LL LIKE RESILVCRING MIRRORS, 
REFINISHING 

Plated articles, Autoparta, Seftectum, Tableware. Miking 
Chipped Glaum Name Plat®, Signs. Experience Unuerere ftiy . 

Write, SPRINKLE, Plater, Marian, Indiana 



.hiPmodei- fittings 



SCND FOR CATALOG g. Umtt and rirqi V* tlL-AUty 

FI fT I WtJ't. PIC CAST BOXWOOP— BRASS PARTS H jyj il ;.t)ir VEU:F.< 



SELLEY MFC. ■ jll3J7 GittS. 'Bri7.oklrn T M.Y. 




Mathematics MurJe Easy hy 

ROPF’S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Hi owe the Answer a? Qui^hl" 
as? a Watch shows theTm'ie to fd| 
Problems likely to occur in iho 
Office. Store* Chop. Bask, Farm, 
or Factory, 

O tc( J.ODB.ooe 5 eld 

Explains and simphncs every 
rrlndrU Jn Arithmetic, Mecbaoica, 
and MensLirattoo- 

PklCES POSTPAID 

DcAkSite, Fie* l ids Keretol Bind- 

inft , , 

Pocket Stic, Art Leather Bind* 

Irni3 |l.« 

Pocket Size, Cloth BJttdliiti.fb.Sfl 
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FREE “Why Diesel Means 
booklet Dollars to You t " 



*str» 



Young men wanted 

for the interesting outdoor profession 
of caring for shade trees 

Expansion creates future openings for permanent 
positions and advancement on merit to men who 
qualify. Selections are now being made. Consider- 
ation given only to sturdy,, clean-cut Americans, 
not afraid of strenuous work. Must be single, be- 
tween IS and 26 years of age* free to travel, with 
good practical education. Must have good refer- 
ences and be able to pass a thorough physical 
examination. Write for qualification blank to 
serve in place of personal interview. Davey Tree 
Expert Co,, 138 City Bank Bldg., Kent, Ohio. 



writf today r«ryour copy of our 
Irt-c Illustrated Booklet— 'WHY 
DIESEL MEANS DOLLARS TO 
YOLT" Learn iihnut (hfl li|£ Oupof- 
t uni ties for trained men. Sec now 
Jourden eoursinfc ure helping men 
to get BlOGEii PAY. They will 
help ynu. too. fl r BITE TODAY t 



J0LIRDEN DIESEL SCHOOLS 
2S3SA N. Bread St-. Philadelphia, Pa. 



Tells Howto Eorn Up to 

* 30- *50 WEEKLY 



ELECTRIC REFRIGERATION 
and AIR CONDITIONING 

ttlCSTTT NOW tlLprn p.Tn JifTvi fnr tkou-MTidi la £3*rif5e S&- 
ffbptffltkra And Air OtfndrtinnSn*. l^ftTidr* for niitmr- 

LuriUj h* h^iEnn in i^'pts timp hjr F E.J. i lov^nst. «ppV-^p^ 

|>Lu.u. Lmtr E-niln«rmr. FwtlqTLp Elnx. Inrl^lhi tv>Ti. 

\nft ihTidw ■ wyitatn t h^i bn bNificRil cniti-tftjidFnp nn;ttji 
fnr TEN y«r*, Get pnrtapRl! in dui iirn. 

nliwiy «i iLipp-rd Ulninioriip. Wf'II htdpt y&n stt rl# nsjr 
Jiplk, Hundsedo oE U^E.I. cnin-e-d mm nnw rrr.|ilBj>M by lad-" 

bic nnnufeifjkrtLipfln, d.wtrlbui^M nn-d nfTT»* 

^fppli>vrfficrii Service olTernd FltEE 

l>f FjrCU. 

UTILITIES ENGINEERING IH4I,. — « 

JW^lO H. Walla Si., Dept. HO, Chkaeo. I If- 

MASTER CHEMISTRY AT HOME 






BO0 



ULL HELPS 



MIMGETJW 



arc JOk^ 1« eHFiVU&TPV. M V. e-rom. .. Cl»rak.l Itm 

3tuilw CoiEnna to Dwti* k ChwiiwOy hh-J Lh*»tLiiMl . ii*o 

KK-tyiroi. ' I fi-li ■ i. im.L, H_'j t ;], | i> I \ Klif :.- . r -.i •?. f- it- >■- ■ .ilimt. An, Ju WVi'raJ, ltt>.1> 
iaa. At Cuniartioatni. HH.IfJSBr-Aliira *o4 JfE»dia Eintiowripj- 

CnlleM uJ JyiEinMtiBt. 4242-C At e. H _LhJ£Si& 



TELLS HOW YOU CAN EASILY LEARN 
DIESEL AT HOME ... OR AT JOURDEN 
SCHOOLS m Philadelphia, 

Pittsburgh, Cincinnati or 
Baltimore. 
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LEAN BACK, BROTHER, 
ANO LEARN SOMETHING! 



That Easy Choir of Yours can Show Yog 
One Reason why the 1938 Bvick has the 
Most Modern Chassis in the World 

W HEN an easy-chair maker wants to 
build in comfort, what kind of 
springs does he use? 

Right the first time — coil springs! Be* 
cause coil springs are softer— last longer 
— keep their temper and springiness. 

For such good reasons the 193# Buick 
now has big, stout springs of coiled 
steel on all four wheels* 

And by replacing the usual type of rear 
Springing with TORQUE-FREE SPRING- 
ING we not only gain a far smoother 
ride, but more constant traction, less 
wheel slip, lighter unsprung weight 



and surer car handling. 

Buick is the only car that has such rear 
springing* and here's why. 

Coil springs are not easily applied to 
any car that drives through the springs. 
Only a car like Buick, transmitting 
power through a torque- tube can get 
full benefit of this new and better sus- 
pension* 

With your interest in mechanical things* 
you’ll want to inspect this new spring- 
ing carefully and see how much simpler* 
safer and better it really is. You’ll also 
find a lot to interest you in the principle 
of Buick’s new DYNAFLASH engine. 

Why don’t you drop in on the nearest 
Buick dealer? You’ll find the 1938 Buick 
has as many important new features as 
a red-headed kid has freckles. 
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A General 



™ Motors Value 



TVA.cn wrfHrtg to jtlotse metiftofl PojiuJnr Mechanic* 
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By Charles Morrow Wilson 

OROGRESS In ocean tyidustrie& 
1 is taking two directions, ma- 
rine farming and better process- 
ing of sea products. 

The French government insti- 
tuted ocean experiment farms as 
early as 1910, but the work was 
halted by the world war. Today 
the United Slates is leading the 
world in salt-water agriculture 
with a sea-food catch worth about 
$100,000,000 a year at the docks 
and about four times that when 
completely manufactured. 



Top , riding q record catch Weighing 7&Q 
pounds. Bottom, hoisting ff catch of 
ground fish. This is a typical futo-mart 
fishing Vessel 



Marine farming begins at the 
shore line with field cultivation of 
clams, one of the four greatest 
ocean foods, The state of Maine, 
with about 500,000 acres of tidal 
flats capable of growing clams, has 
opened a clam experiment farm at 
Friendship. Mud between high 
and low water marks is plowed by 
tractors and small "seed-size” 
clams are sown as one would sow 
a grain crop. The crop requires 
two to three years to mature and 
in good locations yields from 800 
to 1,200 bushels to the acre, worth 
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Top, feeding young lobsters in hatchery. Center r fourth- stags 
lobsters ready to be released. Bottom, hatchery tanks r'n which 
young lobsters are raised 



fifty from an average brood 
may reach market siiee or a 
minimum of one pound. 

The growth period for mar- 
ket size, usually stated by law 
as a minimum body length of 
three Inches* is about five years. 
In the hatchery, baby-lobster 
diet is actually more fussy than 
that of the human baby. The 
best fare seems to be ground 
hog*s liver, which is fed through 
strainers into the brooder trays. 
Another important step in lob- 
ster farming is the lobster 
pound, or ocean barnyard. 
Feeding pounds are usually 
corrals built of seine- covered 
picket? at the tips of inlets* 
£iy e-lobsters are taken from the 
traps, placed into the 
pounds and fed two or 
three times a week, In 
this way they are kept 
in good flesh to meet 
market demands. 

■ Oysters are another i 
sea crop now being 
planted in submarine 
fields, But the newest 
ocean “field crop” is 



+% k 

from $400 to $750. The 
most valuable popular 
sea food is lobster, 
which thrives in a 
-■ j twenty-mile strip of 
the Atlantic coast line 

r from the Carolina 
capes to Labrador, For 
some years the lobster 
^industry has been 
threatened by failing 
supply. In Maine, greatest of lob- 
ster mg states* the yearly catch has 
fallen from twenty million pounds 
to five million. This is leading to 
the establishment of a new style 
of lobster farming. The newest 
feature is the modern rearing sta- 
tion, The largest of these hatch- 
eries is maintained cooperatively 
by Maine and the U, S, bureau of 
fisheries at Boothbay Harbor. 

Though the adult female lobster 
sheds from 8,000 to 12,000 eggs 
each year* natural survival is only 
about two lobsters out of that 
number. The eggs and newly 
hatched lobsters float at the sur- 
face for about twenty days. Dur- 
ing this period the mortality from 
gulls and fish is tremendous. With 
modern hatchery methods lobster 
experts believe that as many as 
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the scallop, whose edible portion is the 
<£ cye TT or abductor muscle. The crop usu- 
ally flourishes on flat sandy bottoms under 
sixty feet or more of water* The scallop 
industry began to gain importance upon, 
the Maine coast about fifteen years ago 
and now has grown to such importance on 
the Atlantic fishing front that interested 
states and the U. 5. government are begin 
ning to replant the more productive shoals 
which are becoming exhausted. This is 
done by purchasing small live scallops 
transporting them to the desired location 
where the seed are scattered 
Then the area is closed to dragging for 
period of a year or more. 

A scallop boat is usually a stout Dh 
driven craft costing from $5,000 to 
The crop is harvested by means 
drags, towed from cither side of the 
The drag is an iron framework from six to 
twelve feet long and about two feet deep, 
with a netting bag attached. The frame- 
work is pulled by means of a steel cable 
about 1,000 feet, long, and is hoisted by 
Diesel power about twice an hour for a 
take of from, six to twenty bushels to the 
drag. The scallops are dumped on deck, 
culled and placed on shucking benches. 
Crew workeri 1 pry open the shells, recover 
the abductor muscles, wash the meat, pack 
it in iced canvas bags, throwing the waste 
portions overboard. The product is packed 
in airtight tins to Improve flavor and ship- 
ping qualities* 

On a tonnage basis school fish are still 
the greatest ocean harvest. These are di- 
vided into ground fish, such as cod and 
haddock, which ply only a few feet above 
the ocean bed, and surface fish, such as 
mackerel and herring, which swim only a 
few feet beneath the surface, Herring is 
the most numerous of all ocean fish though 
commercially mackerel is the most valu- 
able surface fish and haddock is the most - 
valuable ground type* The great bulk of t 
all sea-fish catch is made offshore on the' 

it . t 

fishing “banks,” which are underwater 
ledges protruding from twenty to 600 
below the surface, with 240 feet the most 
common fishing depth. Most of the food 
fishes ply in schools, ranging from a few 
dozen to millions. Ground fish arc caught 
with hand lines and hooks, trawl lines, nr 
deep drag nets* Surface fish arc 



Electric Exercise for Eyes 
to Correct S^aint 

mV ■ 



Peering tUrtVilgTi "ff'vpp'Vce af tightvd figure* of lJn\ 
in x C r tint e n t, patient rs given eye mufcte #jwre «>«# j 

trj 

Like every other organ, the eye neech 
exercise to strengthen it. An electrically 
operated instrument was invented recently 
for the purpose of correcting squint and 
giving the eye muscles exercise. The sub- 
ject looks through an eyepiece at lighted 
figures on the front of the machine, 


Rocking Chair Propels Odd Boat 
by Turning Paddle Wheel 

Propulsion of an unusual water craft 
placed in operation recently is accom- 
plished by rocking in a chair. The chair is 
attached to large driving arms which cause 
a paddle wheel to revolve at the rear of the 
boat. A large steering wheel controls di- 
rectional movements. 



(Continued to pape 153A i 
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Watchmaker’s Home anti Shop Built in Truck 




Top. right, watchmaker standing beside 
his home-and-shap. Left, reedy for steep. 
Center, folding bunk. Bottom, preparing 
rneal on tht £a£df'n« ft«tt 

neath the bunk is a clothes com- 
partment with space for ten pairs 
of pants, a dozen shirts, under- 
wear, socks and towels. Back of 
the bunk, against the wall, is space 
for two suits in zipper bags. A 
folding basin with rubber drain 
hose extending through the floor 
fits into a separate compartment 
in the bunk. Just above is another 
compartment for toilet articles, A 
folding gasoline stove with two 
burners and a hood to carry away 
vapors makes it possible for the 
occupant to cook hLs own meals, 
A tourist refrigerator, a pantry 
box and a dish-pan fitted into fric- 
tion-tight grooves are other fea- 
tures. In addition, a completely 
equipped watchmaker’s cabinet 
and tool shelf have been built into 
the truck. Other equipment in- 
cludes a two-gallon Thermos jug 
for drinking water, large collapsi- 
ble easy chair, hot- water heater, 
camera and first-aid box t 



Built into an old model truck are home .. 
conveniences and a workshop for the 
watchmaker-owner who takes his business 
to the customer. Among the features is a 
folding bunk which is six feet long when B 
ready for sleeping, five feet long when 
ready for traveling. At one side is a book- 
case holding twenty volumes and a radio* 
A fixed 






and fir 
- 






ted .light provide^ illumination. Be- 

'i * ; ** : ”, 



Snow Trails Tell Census Taker 
Wild Life Population 

Taking the census of w r Qd life, particu- 
larly the fur- bearing animals, calls fur ex- 
perts who can read snow tracks. Following 
fresh trails, the census taker can locate 
dens or burrows and then from a careful 
study of the various footprints around can 
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k'Speed Super-Locomotive 
Built to Haul Crack Train 



tell how many animals 
3? live there, and the ap« 
’ v proximate age groups* 
3f The Bureau of Biological 
• Survey L h as found it 
V^fliicker, more economical 
O and reliable to count deer 
X spotting them 

from airplanes. Airplane 
counts have also been 

4 found helpful in estimat- 
ing the number of water - 
fowl in lake regions. 



Sliding Top Car 
gf Gives Amazing 
^ Gas Mileage 

Designed to run more 
than forty-five miles on 
one gallon of gasoline, a 
small It alian-mad e car 
was introduced in the 
American market at the 
New York auto show* The 
"Ohriolct model has a 
one-finger sliding top, a 
new development in con- 
vertible top adjustment, 
which is waterproof and 
rattlepooof. The car has 
an all-metal body, inde- 
pendent front -wheel sus- 
pension, hydraulic brakes 
and synchromesh trans- 
mission* It will compete 
with American autos in 
the low-price field. 



Grounded Ship Causes ''Quake” 
Rattling Houses along Shore 

When a 5 ,630 -ton freighter ran aground 
in a dense fog at SeaffFeTecently the crew 
\vhj> scarcely aware of the beaching but it 
caused a minor '‘earthquake” on shore. As 
it he steamer “Charles Christenson” struck 
the gravel beach the shoeJTwas’transmit- 
ted through the earth to houses nearly a 
block away, shaking windows and rattling 
dishes violently* f) 



Converting Italian car hy adding bach the top, This 
i car gives exceptional gas mileage m 
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Truck Adapted to Railroad Hauls Big Loads 



rftrcH! UY* iiJ£ of the neui 
roil truck. Top and bot- 
tom, left, the truck on 
test mo. Bottom-, right, 
ttf the c ant rots in thv. 
truck. Note that controls 
are locomotive type 



Designed to meet the need for a cheaply 
operating locomotive on secondary rail- 
roads* a standard truck has been adapted 
for use on rails. It is capable of hauling 
two loaded freight ears. Higher-powered 



the rail truck may run at full speed in ei- 
ther direction, Lights are mounted like 
those on a locomotive and a dual horn and 
bell are provided. 



cars 

models capable of pulling eight to ten cars 
loaded with freight or paskengers/are pos- 
sible, For converting the truck to railroad 
* use, a new differential employing a four- 
-wheel drive was substituted for the stand- 
ard drive. One set of gears is used and the* box 

* two sets of drive wheels are linked by tie 
rods. The wheels are rubber cushioned, , 
insuring quiet operation, and air brakes % d 

* are used, with standard railroad couplings./ 

1 ’""Throttle and other controls, except for the 
/ reverse gear, are of locomotive type, A 

special transmission permits the same num- 
S* ber of speeds in reverse as forward, so that 



'Original Bell Phonograph Plays 
S. After Half Century in Vault , 

bealed away m a mefal- cohered wooden < 

: fifty -six years ago, the Original Bell C 
'nograph was recently taken from 
ult in the Smithsonian Institu tion iind ' 
first wax record played again through a t 
^modern loudspeaker; Thomas A. Kdison 
^tliad invented a method of recording on tin f 
joil four years before Alexander Graham ^ 
"Bell and his co- inventors developed the 
wax cylinder, but the tin -foil system was 

^ * m* ^ n JL 
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JW errors' mounted on poles overcome the handicap of 
a **bacli neat’* on (At sidewalk when permit Jjct by 



those in back can see the show With mir- 
rors, Hand mirrors will do, but it s easier 
on the neck and arms to use a mirror fas- 
tened to the end of a cane or stick. 



Laying the rubber expansion strip irr faint of pave- 
ment , and close-up showing its moisture-proof design 

Rubber strips arc now being used to seal 
joints in street and highway pavements. 
They allow for expansion and contraction 
due to temperature changes* and keep 
moisture from penetrating the joints. The 
strips arc easily applied and economical. 
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Transparent Music-Sheet Clip 

Makes All Notes Visible 

" +■ 

Made of transparent material so that ail 
notes may be visible, a new clip may tie 
attached anywhere on the music sheet 



XJ LAXS***^ 

r *>/ 



I5T>7 

PQ P U L A H 



unsuccessful. Bell, Charles Sumner Taint - 
er and Chichester Bell had their “grapho- 
phone" and the original record sealed away 
with instructions that the box should not 
be opened without permission of two of 
the inventors. The Bells are now dead, but 
Ta inter, 84 years old* invalid at San Diego* 
and the descendants of Bell gave permis- 
sion to open the box. The rubber speaking 
tube for making records had hardened 
with age, and the electrotype matrix for an 
early record had turned green. When the 
original record was played the voice fifty- 
six years old said clearly: “There are more 
things in heaven and earth, Horatio, than 
are dreamed of." ^ 

: — 

Crowd Sees Parade in Mirrors 
Held Overhead on Canes 



Everyone canh have a 
j,curb when the parade 



"front seat' 1 at the 
marches by, but 



M E C H A N I U 
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Rubber Strip in Pavement 
Takes Up Expansion 



^fJ notes on the sheet are visible through this 
handy transparent clip 



l. 
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{[Inquiries as to makers of articles de- 
scribed in Popular Mechanics will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 




without interfering with the musician's vt- f 
siorL Heretofore music clips were made of 
wood or metal, necessitating care in at- 
taching to avoid 
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Giant Shorthand. Characters 

Ay& T fifpst Airl irt TMrhiMff 



Flashing I Ad short hand characters^ in enlarged farm, i be fan outdoor class. 

This method is said i to speed up school work 

Helping to teach outdoor shorthand 
classes, giant characters are displayed to 
classes for a few seconds in a novel visual 
education method. The demonstration in- 
volves a simplified shorthand which some 
educators believe may become a universal 
writing method. The simplified writing is 
based upon the corresponding longhand 
letters but utilizes only sufficient charac- 
ters to serve as a memory guide. 



One test by a railroader 
showed that the capped 
tools could be struck 
three to ten times more 
blows than those not 
equipped. The caps 
made in a variety of 
for precision fitting, 

Jb IJL » S' 

Curve Meter Aids 
Engineers in O 
Road Survey I- 

En g in e ers surveying J 
California's highway^ 
h3Ve designed special in- 
struments to speed up therms- 
task. These instruments, 
mounted in lightweight 
automobiles, gather data 
as, the cars are driven 
alonidf the roads. One 
the instruments, 
the eurvometer* 
the radii of horizon t 
curves. A half circle 
plywood, with calibrate - 
lions to show degree of * 
curves, the curvometer 
has the same diameter as the car's steering 
wheel, Another instrument is the super- 1 
ometcr and gra do meter for determining: 
the superelevation on curves and measur- 
ing the rate of per cent of grades. Infor- 
mation gathered with the instruments will 
be used in planning new roads. > 
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Rubber Cap for Impact Tools 
Reduces Danger and Wear 

Sr-f 

' Protection against 
'flying chips is pro- 
vided by mo ided 
rubber caps for the 
heads of sledges, 
rj mauls, chisels and 
other impact tools. 
In addition to the 
•-, 1 safety feature, the 
caps reduce re- 
dressing and re- 
placement costs. 
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Curve inkier on dash aids engineer* in 

surveying California highways 
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One of a be fiery of huge 

gas compressors in an am- 
monia plant. Today nitro- 
gen is extracted from the 
air and fixed directly with 
hydrogen to form ammonia. 
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Demonstrating the d Lirabiltf-y of m iynthetle raim finish by subjecting 

it t& temperature of "Dry Ice " end then to boiling water. 



By Dr, C, M s A, Stine 

Viee^Fr evident M. I.tfu Pent de Itemours siyl ffompany 

^lter^Viker l fiand t fayon is mechanically p re- 
duced (qnder rigidly exact scientific con- 
trol. Its quality may be maintained uni- 



HE textile industry is 
A~ ally being made over with the 
aid of chemistry. Its sensation, of course, 
lias been rayon. As late as 1910 no rayon 
was made in this country. As late as 
1925 it was looked upon as a poot imi- 
tation of silk and its faults were many. 
Today rayon stands on its own legs as a 
unique new fiber, with a yearly consump- 
tion more than four times that of silk 
and more than half that of wool. Most 
of its Cinderella-like transformation 
dates from 1930. 

The chief fault of all natural fibers is 
that their quality varies with climate, 
season and state of health of the produc- 
ing animal, insect or plant. Then, too, 
man has practically no control over the 
length, strength and size of fibers grown 
on a sheeps back, or produced from the 
soil or spun by a worm. These two facts 
limit the range of fabrics that can be 
fashioned from natural fibers. On the 



formly year in and year out. Its fila- 
ments may be made even finer than those 
of silk, or as fine, or heavier ; they can be 
made of any desired degree of luster or 
dullness, can be short or long, rough or 
smooth, or even alternately thick and 
thin. No other fiber has such versatility 
or can be changed so readily, with the re- 
sult that rayon s possible range in fabric- 
making is almost unlimited. 

The smart modern woman little real- 
izes her dependence on rayon. It has be- 
come a dominant material in textiles, 
indeed is setting new higher standards 
for all dress, drapery and upholstery 
fabrics. The finest of transparent vel- 
vets are made of rayon. It may be found 
in the costliest creations of Paris, because 
in no other fabric can designers achieve 
such a wealth of original effects. Two 




years ago a su rvey of gowns 
worn at one of the most fa- 
mous of New York City 's 
balls revealed that ninety 
per cent were of rayon, 
wholly or in part. Rayon 
is being used in men s 
lightweight suits and wide- 
ly for men's coat linings, 
In this unique material 
man has mastered many of 
the most important ele- 
ments required for the per- 
feet yarn, and rayon’s fu- 
ture is limited only" in so 
far as the field of scientific 
research is limited. 

However, chemistry *s 
contribution to the textile 
industry is going far be- 
yond rayon. The sheerest 
of dresses may now be ren- 
dered wmter-repellent and 
spotproof, and so may hos- 
iery, hats, suits, sports 



RUNNING teat eitrsme-presiurg lubricants, developed 
through th?yiarJry of Hi* c he mi it. Above, Inspecting rayon, 
man-modo fabric produced by chemiitry. 
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clothing, and in fact most 
fabrics of silk, wool, rayon, 
linen or cotton wherever 
used, as in awnings, tents, 
the outer covering of mat- 
tresses and in window 
drapes. T he waterpro ofing 
ebjpnka] is applied to the 
fabric in a single operation, 
Whereupon it becomes an 
invisible and odorless part 
of the fabric itself, shutting 
out water but not air. Rain- 
drops run off without wet- 
ting the fabric* 

3i" ; rmkTc proof fabrics lop 
shirts aiiflnirugHix fabrics 
that stay “starched” with- 
out restarching in the laun- 
dry, others that will ''hold 
a crease” in daily wear, 
and still others for use in 
home furnishings that are 

fi re-telar dfl-nt a j 

market or soon to be, 






J t, Jl_ 

SlrML*/ 



5 . 





A RESEARCH w or Ur in 

fh# General Motor? plant 
intflnt on iqlvLng a di-firnicaE 
problem, Tho work of sutb 

men result? in fh^ year-b'y- 
yeftf improvement of tbe 
many Linds of metal, the 

fabric, the gUts and the 
other material* which make 
up an automobile. 
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introduced. A wealth of new dyes, wet- 
ting agents, detergents and kindred tex- 
tile assistants has been evolved, the gen- 
eral purpose of which is improvement of 
quality, and new comfort, beauty and 
new utility, all at less cost both to pro- 
ducer and consumer, 

ft is well to emphasize the alUpreva- 
tent creed of the new chemistry, which is 
to give more for less. You see it at w r ork 
in the shoe industry, in textiles, in motor 
ears, wherever the science is applied. 
The practical result is a steadily growing 
distribution of wealth in terms of usable 
things ; not alone the production of two 
blades of grass where one grew before, 
or perhaps where none grew at all, but 
production of two at the cost of one, a 
feat in economics that chemistry is fast 
making a commonplace. 

Business depressions lower prices tem- 
porarily, usually at the cost of employ- 
ment and profits and often of quality as 
w T ell, Chemical science aims to losver 
prices permanently, and to keep on low- 
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ering them, even as it creates more op- 
portunities for work and insures a fair 
return to the labor and capital concerned. 
In every store in the land today you find 
manufactured goods that are superior to 
those of five or seven years ago, or that 
did not exist five or seven years ago, and 
if you will compare prices, you will find 
that in most cases those of today are sub- 
stantially less than you once paid for 
inferior articles of the same kind, if you 
could buy them at all 

Fluctuations in the costs of raw T mate- 
rials affect retail prices, of course, but 
the present phenomenon in retail prices 
is not a mere passing phase of our econ- 
omy brought about by low raw material 
costs; nor is it the result of sweating la- 
bor, It is a fundamental change, fostered 
by man’s own ingenuity in creation, that 
points a way to an ever better and more 





except for the fertifiters supplied by chemistry. Below, 
pigments developed by the chemist give this bathroom 
its colorful appearance. Note the hand-cut inset of 
the seahorse ir the linoleum floor covering to give a 
marine atmosphere. 
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abundant life. And it is change that 
has come to stay, for it is rooted in a sci- 
entific creed that does not admit the word 
retreat. 

No less than shoes and textiles* the rub- 
ber industry has been revolutionized by 
chemistry. Indeed in no other industry 
is the influence of chemistry more 
marked. Recent tests of automobile tires 
made by a governmental agency and pub- 
lished by the Consumers' Union show the 
useful life of the best-made tires to be 
well in excess of 25,000 miles. When 
these mileages are compared with the 
three-to-five thousand miles of haphaz- 
ard travel furnished b 3 r the tires of war- 
time* which cost from two to three times 
more and were only about half the size of 
modem tires, u t c can appreciate the ex- 
tent to which tires have been improved. 
And rubber in all of its more than 30,000 
uses has been similarly improved, with 
the chemist leading its amazing advance. 

One of the several shortcomings of rub- 
ber is its susceptibility to oxidation. In 



Dyestuffs niaidv from coal tar 

and some of the uses for the dy ei 
are shown \n this exhibit at the 
New York Museum of Science and 
Industry, 



A RUBBER "W made of 

metal, part of the du Pont 
plant which produces "Neo- 
prene," a substance with many 
of the physical properties of 
rubber. 



its natural form it rapidly deteriorates 
on exposure to air* particularly in the 
sunlight, and loses its elasticity. Nature 
did not put latex in the rubber tree for 
us to use in making rubber boots* hot- 
water bottles* tires and garden hose. The 
latex is in the tree to provide it with a 
means of healing wounds inflicted by in- 
sects and other enemies. As such it is 
a perfect material, but like so many ma- 
terials satisfactory for nature ’s purposes* 
rubber must be altered to suit it to the 
artificial purposes of man, 

Goodyear's process of vulcanizing rub- 
ber improved its strength and elasticity* 
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and enabled it to resist wear 
within limits, but the proses® 
consumed from three to four 
hours. The chemist set out to re- 
duce this time by the use of 
chemical agents known as accel- 
erators. Finally he found ultra- 
accelerators that made vulcan- 
ization possible in three minutes 
or less, and which simultaneously 
increased the strength, elasticity 
and abrasive resistance of the 
finished rubber. 

Anti oxidants were introduced 
that further extended the life of 
rubber by inhibiting oxidation 
and cracking caused by flexing* 



One of jtipt in manufactur* 
of < 'Pyr*|i'n T ,< a plastic. Bafaw, / ^ 
rata arch chamlit at work in 
laboratory* 
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Plastic material* m**j in 

Hudson car. including wheal, 
ignition parti, timing gaar and 
waihari, ifttorior fitting* and 
radiator ornamant, 








SPRAYING to reduce th® da mag* *f 
codling moth* in * Pemnylvania apple 
orchard. Chemists are comtantly 
starching for better contfob tor En- 
sect poS+s- 



Thc cotton fabric iised in tires was improved* 
Ho tough was crude rubber when it reached the 
manufacturer from the plantations that it bad 
to be masticated in heavy machines until it was 
plastic enough to be compounded* Chemical 
plasticizers were developed, a very recent con- 
tribution that is another step toward more 
economical production. 

The rubber in common use today is a much 
superior rubber to that of five years ago, and 
incomparably superior to the rubber of twenty 
years ago, but it still has certain deficiencies* 
It disintegrates when in contact with oil, 
grease and gasoline* It still falls victim in 
lime to oxidation* In the automobile, where 
it is most extensively used, it falls short of the 
ideal of all earnest engineers, which is a motor 
ear wherein every part, as in the deacon s one 
horse shay, will serve throughout the car's life 
without need of replacement. 

(Cont* to page 132- A) 
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Clover' ea£ Traffic Circle Covers Big Garage 






Clorertcuf intersection at Seventy^ninth street is part of Manhattan's utatvr-front project 



Tobogganing uphill makes skiing down- 
hill more pleasant for winter sportsmen in 



Beauty, utility and safety are combined verleaf traffic intersection at Seventy- - 
in Nfcw. Y ork's n ew superhighway, part of ninth street includes a huge fountain, and 
a S24,OOO t 0OO improvement project on the a yacht basin and promenade are yet to be 
Manhattan west side water front* The do- built. Beneath the 

Motor Sled Hauls Ski Party by Cables to Peak 

Yosemite National Park. A motorized 
—they call it an "‘upskf 1 — takes ski 

up the 3 ,000 -foot slope 
the top of the ski 
The upski is really two 
passenger-carrying sleds, 
mounted ahead of and 
behind the ninety-five 
horsepower truck motor 
which is on a center sec- 
tion. Traction is furnish 
by two fixed cables coun- 
terweighted at the hot-” 
tom, and the sled is pro~-^ 
tected by safety devices 
which would go into op-j 
oration if a cable 
or the motor stopped, 
sled, fifty feet long and 
weighing two tons, 
thirty- two* and makes 
uphill run in five minutes* 

(Lkx* — 



Double sltd with motor 



or pt center Aaufs ski parties in Yosemittf Perh 
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IN HOME movies it’s change of 
pace, or what the professionals re- 
fer to as “tempo,” that wins. 

Ten seconds is the rule for m scene, 
but learn when to break the rule. 

Steal the stunt of the candid cam- 
eraman — catch your actors off guard. 
Pan ora m” almost never — but 
when there’s action to follow, forget 
the background* 

Mix things up. Mix action with 
calm, mix landscapes with personali- 
ties, mix close-ups with distant shots. 



Here are some dips from home-moVie 
reels, T hey should remind you to keep 
your lens focused an the center of uc* 

ffion ofld it you must **panaram,'' do 

rf ft! follow « nmtfTflff object such os a 
football run, Dien your a :i r J i c rtt e 
watches the player and doesn’t mind 
the blurred background 



Learn the difference between, mere ani- 
mated! snapshots and a movie. 

When you start taking motion pictures 
you are a step ahead of the old snapshot 
days when you merely pushed a button 
and iA took down” a scene to be pasted in a 
book. Later you would show the pictures 
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Good HOME 
MOVIES 







Close-ups count in mode makings— up S pf 
actrort and people* Nothing liiji catch the quick - 
changing c^prcmiops on a child's face i>o u’t’JI ui 
q mourn. f.,et the /iJurDi ^ the ilteUj! finder 



to your friends and explain the Who, What, 
Where and When of each snap. Movies 
tell their own story. Of course you can 
title them— but that is incidental. Every 
“take” of a parlor movie should be part 
of a continued storv. Even silent movies 
can "talk."' 



Let's use for example a simple and 
popular picture subject such as a boy 
and a new bike. A snapshot record of 
the prideful youth and his shining steed 
would, perhaps, be merely a shot of him 
about to shove off for his first ride — - 
and probably very conscious that be is 
being filmed in the act. Maybe several 
snapshots, until you feel you've gotten 
the “right" expression. 

A movie, however, need not and 
should not be posed, It should not be 
one, two, or a dozen shots of a "boy 
with bike”-— U should tell the story of 
the boy and that new bicycle. Each new 
shot should logically elaborate upon its 
predecessors so that your movie audi- 
ences will see. among other things > the 
pride of the lad in his new acquisition; 
caution tngs from his father on its care; 
adjustment of seat and handle bars; dem- 
onstration of the use of the brake; learning 
the importance and location of oil caps; 
the first careful ride; growing skill; daring 
acrobatics; inevitable spills. It should be 
composed of shots made at many different 
distances, different camera angles— up - 
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The most popular and unnecessary is 
the panoram. While it is true that pano- 
rams are possible with any movie camera 
and clearly beyond the realm of snapshot 
making, wherein lies their chief charm, 
they should be studiously avoided. If for 
no other reason than that they prove dis- 
tracting on the screen. A lovely garden; a 
charming landscape; an imposing struc- 
ture — the desire is to "get it all” in one 
shot. Hence, a panoram, generally a fast, 
unsteady panoram* and the desirable sub- 
ject matter, projected on the screen* 
whizzes groggily past the eyes. Its beauty 
is lost in distracting jumpiness. 

4 Continued to page 116A) 



Dreamy tropical .teeni?.? and sjuict landscape# 
call tor longer exposures. Four (m^wnce 
lounf.? time to take in details. Hold the 
cum era steady^— let swaying pal mu or drift- 
ing cJmic/.v furnrx.tr action in pictures like these 



wards* downwards. It should he 
filmed in sequences with continuity* 

For, although both movie shots and 

snapshots are made singly, the for- 
mer are shown successively. Which* alone, 
implies that they will tell a story, a story 
with a logical beginning and a logical end- 
ing. There need be no acting, no posing* 
no props, no staging or make-up. Yet it’s 
every bit as much a movie as the most co- 
lossal “Colossal” ever born of Hollywood. 
It’s just as easy to make as a collection of 
animated snapshots. And its simple* ob- 
vious technique is equally applicable to 
the filming of every subject. 

Many movie beginners* yet to grasp the 
fact that movies should be taken with their 
projection possibilities in mind, seek to 
“needle’' their animated snapshots with 
camera tricks to stimulate interest. 
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Modern Tower Replaces Old Building’s Dome 



Restyling of an old fourteen- 
story building in San Francisco 
has resulted m replacement of a 
large dome with a setback tower 
which increases the height to 
twenty-one stories and adds al- 
most 100 oflices to the rental space. 
Since lightweight steel was used, 
the tower's weight was held to 
that of the dome, making it tm- 
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Bottom t architect's sketch of fame building 
after it had its *'fatc lifted" 



necessary to reinforce the foundations or 
original framework. Specifications called 
for replacing the old elevators with mod- 
ern high-speed cars, each equipped with 
automatic door-closing and floor -leveling 
devices and latest safety features* 



v Use of Steel for Elevated Highways Calls for Increased Production 






Increasing use of steel for building ele- 
vated automobile highways throughout the 
country will call for heavily increased steel 
production a decade from now, engineers 
predict. Other cities are expected to fol- 
low New York in solving traffic problems 
by constructing express highways on steel 
stilts With glovcrleaf underpass systems t 

w? wCc-**t ■ . 
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make intersections safe* Production of 
steel is forecast at four and one-half bil- 
lion tons by 1947, a billion tons more than 
at present. Much of that steel will be go- 
ing into skyscrapers and railroads, bridges, 
homes and ships, machinery and automo- 
biles as in the past, but the future will see 
more steel used in double-^eck roads. 
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718-Foot Antenna Improves Radio Programs 



* ~ * * 

Vastly improving broad casr 
>rviee, a 718 -foot steel spire an- 

f ma is being used by KDKA, the 
estlnghouse station, to reduce 
signal fading. The spire, operating 
inside a circle of eight ninety-foot 
antennas, gives primary broad- 
casting service over an area ten 
times greater than that previously 
provided with strong, clear signals 
by the old equipment Vertical 
antennas, of the type used in the 
new system, radiate both ground 
and sky waves. When the two 
waves meet in areas of varying 
distances from the station they in- 
terfere with each other, causing 
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Top, section of lofty nnfenno bcim ? hoisted. 
Battvn i, .tfrffcft of antenna system designed 
to improve radio broadcast service 
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fading or “mushy" program reception. The 
shorter antennas also radiate sky waves 
but in opposite directions to nullify the ef- 
fect of the sky wave emitted by the main 
antenna. So high that its top half fre- 
quently is obscured by clouds, the spire is 
composed of thirty -two three-cornered 
welded steel sections. Only five feet wide, 
these sections are bolted together. Two 



sets of long guy wires hold the antenna 
upright. The sixty-ton structure rests in 
the ball-and-socket joint of a single large 
porcelain insulator strong enough to sup- 
port the weight of the steel and the twen- 
ty-ton additional load imposed by the pull 
of the guys* About halfway up the spire, 
three smaller section alining insulators 
have been inserted to break the antenna, 
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electrically, at a height of 336 feel Ninety Eggs Graded in Minute 

Insulators inserted in the guyV - T A . * g . * 

yrires eliminate radiations from** by Latest Automatic MaChirjt 
this source and the conducting of . J 



current to the ground. Thus, com- 



pletely insulated from the ground, 

KhJ2 



the spire becomes charged wit 
static during storms, then crackles 
and sparks continuously, hut i r 
broadcasting efficiency is not 
fected, To improve the 
tivity of the ground around 
antenna, fifty miles of copper wire 
have been buried one foot under 
the surface, radiating out, one 
gree apart, for 700 feet. Data 
eluded in the design of the 
na were obtained by tests 
small blimps, sent aloft to 
transmitting wires up to 1,500 feet. 
It took a crew of nine expert 
riggers seventy -two working days 
to erect the tower, /0^ 2 






Vegetable Shredder 
Saves the Hands 



> Designed to eliminate injury to 
the user’s hands, a vegetable Thls 
shredder and sheer has a trough 
in which the vegetable is inserted and 
pushed toward the cutter, A metal feeder 
makes it possible to use all of the vegeta- 
ble. Various sizes of shredders and cutters 
may be used with the kitchen tool. 



finds it easy to grade eggs with the aid 
this machine which fwi-rts fllif ninety per minute 



More than ninety eggs per minute can v 
be graded in a machine exhibited recently 
in Lfondon, Almost as fast as the eggs can 
be placed on the machine, they are graded* 
so that more than 5,400 per hour can be 



handled at the machine’s top speed. 

Tube in Safe Prevents Robbery 
£ by Giving Off Strong Gas 

Prof ecf ion of a safe against rob be 



against robbers 
afforded by a sealed tube containing a liq- 
uid that turns into a powerful gas when 
the container is broken. The gas 
the eyes and other parts of the body. Con- 
cealed in the safe, the tube is broken by 
anyone attempting to force the safe by 
breaking off the combination or using ex- 
plosives, It is claimed the device can be 
marketed inexpensively. 



Feeding vegetable into shredder, iVate that danger 
of injury is reduced 



U Whenever y°u find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inciting return postage 
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Flaws in Airplane Part 
Found by Magnetizer 



slide the baby buggy down stairs without 
permitting the wheels to bump on the 
steps. Ufifolding the glider into operating 
fjpsition at downward angle lifts the wheels^ 
clear and the buggy remains on a level^ 
during Ah e trip. This eliminates dangerous 
tipping. When the glider is not in use, it^ 
ft > Ids neatly against the axles. 



Low Upkeep of Steel House 
I* ' Offsets High Price 

V 

[f Steel houses cost more than other housed 
but the high initial price is offset by low 
maintenance charges, according to F, T. 
Llewellyn, U. S. St eel research engLn eefy 
r^More^hsti-l“4ftn sfeel houses alrea^^TfiaW 
been built in the United Stales, Envision- 
ing a potential market of 300,000 homes 
using 1,500,000 tons of steel each year, the^ 
research engineer pictures homes without 
basements and with increased number of 
g corner windows and larger areas of glass* 
made possible by the use of steel construc- 
tion. He points out that non -shrink abilito 
of steel gives a more efficient structure 
which requires lower maintenance cost§ 
than houses constructed of other materials. 

JLo (X 7-Z 

Pedal Car Made of Two Bikes 
and Streamline Hood 



Part of plant being s fa fl«oi 'finder in 
air finc't repair shop 



Flaws in the metal structure of an air- 
plane can be revealed through use of the 
Magnaflux, a device now in use at the op- 
erations base of one air line. The Magna- 
j flux magnetizes the metal to be used, after 
which the part is dusted with metal filings, 
Any flaw is revealed by the line of lesion 
In the metal not covered by the filings, 

J§^ . — 

l Baby Buggy Slides Down Staff 
on Folding Glider Frame 

Attached to the undercarriage, a folding 
glider frame enables mother or nurse id 



Wurc in the cyctahnbbile untJ the family 
FnuJifls ifrert trips in it 



Consisting of two bicycles joined togeth-. 
er and covered with a streamline canvas 
hood, an odd pedal car carries the whole : 
family in Massachusetts, While husband ^ 
and w T ife work both sets of pedals, the baby 
rides in a small berth. There also is space 
for luggage. The waterproof hood has 
isinglass windows. Dry-cell batteries fur- 
nish current for front and rear lights 



a# carnage. Left, glider in 
glider Xpi4*d adorns* pxUi 
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What happens when a Stone is fArOuJrt into the water at an angle of seventy-five degrees is 
revealed by a fast camera in □ set of six photos taken recently. The action, nW tnAi'rag place 
in one-fiftieth at a second, is too fast for the human eye. In the photos above, reading from 
left to right and top to bottom, as the stone hits the mater, it makes a crater-like depression 
and throws up a nei( of looter on -froth sides. Then the water rushes into the depression and 
sets up a small wave that is the forerunner of the familiar succession of circles. The pic- 
tures were made with a high-speed continuity camera 
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Fast Camera Catches Stone Striking Water 
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Left, drilling tnri4i thread* pipe* 
Right, ^xurmnint; paper tut get 
hrnu ght up from bottom of 
*aclt- Tiny hole neat center 
shows mile-deep tcell i.t com- 
paratively straight 

they pull out the slips that 
hold the pipe string and 
another eighty -eight feet 
of pipe goes down into the 
hole, 

At any stage a single 
mistake by one of the 
men would cause a seri- 



JOEBCHED high in the steel framework 
of the oil derrick,, the derrickman leans 
out against the pull of his safety belt. Up 
from the floor of the well ninety feet below 
the steel cables whisk a two -ton traveling 
block and elevator at thirty miles an hour. 

As the block arrives, he grabs the dan- 
gling elevator link and sways it over to 
the top of a length of drill pipe in the cor- 
ner of the derrick. In another second the 
elevator gate slams around the pipe and 
with a jerk the cables lift it into the air. 
Looking down, the derrickman can see the 
two helpers push their end of the pipe over 
to the rotary table, stab it into the top of 
the pipe sticking out of the well, and spin 
in the threads with the big tongs. Then 



gus accident or do damage 
costing a small fortune. Yet the well- 
trained drilling crew t working with tools 
that weigh from 100 pounds to several 
tons, moves at high speed with the sure- 
ness of a championship football team. 

Five or six years ago oil operators 
thought they had gone as deep as they 
could when they drilled not much more 
than a mile. Today a good crew is able to 
push pipe farther than two miles below 
the surface. Stronger flexible metals for 
the drill pipe, taller derricks and more 
powerful pumps for circulating mud down 
the well and back are playing their parts, 
but more than half of the credit goes to 
the husky driller who stands at the engine 
controls. With good luck a two -mile well 








DOWN 



Left, night drilling seen*, ftii*ht r samples of rock 
Ctrf ifrfl/rt (jBffpnr of i Veil and brought to surface by 
coring machine that Jrepjr down inside drill pipe 



takes nearly a year to drill. The three 
chief drillers, spelling each other in eight- 
hour shifty never leave their post. The 
revolving column of drill pipe and its bit 



at the bottom may weigh 100 tons but in- 
stead of being slam-bang mechanics the 
drillers are chosen for their great skill in 
handling the tools. Drilling a deep oil 
well is one of the most delicate jobs in 
the world. 

If you made a model one foot high of 
a deep oil well the 10,000 feet or more of 
three and femr-inch drill pipe would be 
about four- thousandths of an inch in di- 
ameter, That is literally the tool with 
which the driller works, His drill pipe 
bends just as easily and will go crooked 
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r op j drr/Ier a| the centfak, Bottom* derrick floor, 
showing traveling Mock and swivels fftaf support 
port of drill pipe's weight 



just as easily as the microscopic wire and 
it will twist off and break with the same 
ease- To control his fragile brace and bit 
the driller keeps one hand constantly on 
the lever that controls the cables support- 
ing the 100-ton weight of the pipe string, 
and his other on a throttle wheel that 
keeps the drill pipe turning. Instead of 
permitting all the weight to rest on the 



bit he supports the pipe 
partly by the cables so 
that the crunching teeth 
at the bottom of the hole 
will not bite too deeply. 
With a flip of his right 
hand he can raise the bit 
from the bottom or by 
spinning in the throttle 
wheel keep the bit from 
turning. Big dials in front 
of him show the weight 
on the bit, torque of the 
drilling table and the 
pressure under which the 
mud is going down the 
well. 

Drilling a deep well is 
slow work and often the 
bit will cut through only 
fifteen or sixteen feet of 
rock per day. In hard formations 
the bit has to be pulled out of the 
well and changed once a day. It 
took 338 days to drill the McGon- 
igle No. 12, an Associated Oil com- 
pany well in California that held 
the record for deep production at 
10,569 feet for a long time in 1937. 
The first 800 feet of that well is 
wide enough to stand in, and after 
that depth had been drilled and 
lined with steel casing a thirteen- 
inch easing was placed down to 
£5,000 feet, after which the well 
was reduced in diameter again, 
with ihe last few hundred feet of 
the well only four inches wide. 
Down at the bottom the tempera- 
ture is just at the point of boiling. 
The steel liner casing that went 
into the hole weighs 528 tons* The 
pipe with which the hole was 
drilled is hollow so that a contin- 
uous stream of mud could be 
pumped down inside it under 
pressure to pick up chips and brac- 
ken rock at the bottom and flow back to 
the surface outside of the drill pipe. 

Technicians watch every step of drill- 
ing. They keep track of the well’s straight- 
ness by various means of ^taking a pic- 
ture," one of which consists of lowering a 
tiny paper target inside a heavy steel rod 
down to the bottom of the well. After an 
interval* a time clock operates a plunger 




* *■* 11 



✓ // fc u 



*1 




1" op, Jcrncftma/i descends from /o/ij 1 perch m emer* 
gerrey case. Left, split Sdt-’tiO/l of pip I! retake rerf flf 
Crept depth by meqpj: of H-aJ 1 / tin ok, Bottom, bits 
used in drilling deep well 
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thafpFhrbek the target, The degree 

that the punch mark is off center 
on the targe 1 indicates how far 
from true vertical the Well hap- 
pens to be. 

Instead of taking time to pull 
the string of drill pipe out of the 
hole to lower a special coring tool 
to the bottom in order to take a 
sample of the rock, a small coring 
device is dropped down inside the 
drill pipe and through a hole in 
the center of the bit so that it can 



M E C H A MCS 



/ 

m* z m 



cut new rock and bring up the 
sample. 

As a final checkup on the for- 
mations through which the drill 
has cut r an “electric log * draws a 
geoanalytieal record of the kinds 
of rock encountered on the way 
down and the presence of water- 
bearing and oil-bearing strata. 
Sometimes a crow keeps on drill - 
in# after it has pierced three or 
four different oil sands, one below 
the other. When drilling is fin- 

{ Continued to p,if;T: 146A) 
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Bowling and Shuffle Board 

Combined in Game on Lawn 
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tank o 
method econ 
the use of gas, and also 
promotes safety » making 
certain the gas will be 
turned off if you forget* 
You can also install 
switches in the bathroom, 
laundry and kitchen to 
start the hot -water heat- 
er by remotertWntrol. 

Xh /£ &+ ' 

Electrified Map 
for Blind Has 
Braille Names 



Constructed so that a 
blind person may feel and 
read the name of any 
town on which he puts 
his finger, an electric map 
rings to give a double 
check on the name* It is a 
relief map with the towns 
marked by copper lacks 
and the rivers by copper 
wire. Beside the map is a 
list of the names of towns 
and rivers in Braille, each 
with a copper tack in 
front of it. To find the 
name of the town on 
which he has his finger, 
the blind person attaches 
one contact of an electric 
circuit to the copper tack 
at that point, then runs 
the other contact down 
the tacks in front o£ the 
names. When-lit touches 
the tack opposite the right 
name, a bell rings. 



Shewing how the electric map works. It ring* when 
the proper con facts are made 

IVuA 



If you want ™ 'peat' only a part of a 
tankful of w T ater, there is a sliding ther- 
mostat which can bo adjusted to shut off 
the gas when the hot water reaches the 
level desired. It slides up and down the 



jPloyinp the Jieiii fawn fame. The idea is inoefc opponent's ball out d / fer- 
get with the bowting ball which is rolled along the grass 



Combining the features of bowling and shuffle board, a 
new game is played on the lawn. Regulation bowling balls 
are rolled toward a target divided into several scoring areas, 
The idea is to knock your opponent’s scor- 
ing ball out of the target ring and leave 
your own in the scoring area. Each side 
has a target, the tw'O being thirty to forty - 
five feet apa] 






Sliding Thermostat Checks Gas 



after Ei 



Water Is Hot 



Prize Photo of Rockies Taken from Air Liner 




Taken aboard an airliner traveling more 
than two miles a minute at an altitude of 
8,000 feetj an unusual photograph of the 
Rocky mountains recently won a high 
award from the Photographers’ Associa- 
tion of America, Snapped through a cel- 
luloid-covered window and with a “sky- 
view” aerial camera “stop 5.6 at of a 
second exposure ” the photo shows a vast 
expanse of snow and fir -clad sweep of dis- 
tant mountain range. The curved cowling 
of one of the transport’s motors occupies 
the foreground. The prize photograph was 
made by H erman R» W ennflk. who r has 
made aerial photography a hobby. 

- /■ „ aZMP if Ajt ^ r 



Tap, focusing earatm frijrr 1 plane. Bottom, 
ffte prist photograph. Note clarity of de- 
tail throughout. Bottom of photo ihau>s 
part of piajtft , /i- O A 



Electric Eye Stops Ground Noise in Sound Track of Talking Pictures 

That buzzing “ground noise" that has crates a lamp which makes a record on the 

accompanied talking pictures to the great sound track. When the films are projected 

annoyance of sound engineers is being the process is reversed. The entire sound 

curbed by the “electric eye,” An inventor track is not filled with sound at all times* 

Tfas discovered a way to make the silent and the black portions should be silent, 

portion of the sound track really silent. But sometimes diffusing light leaks onto the 

using a set-up of three photoelectric cells. silent portion and causes a low tone. The 

Sound is recorded on film by picking it up Inventor arranged electric eves to operate 

with a microphone, which converts it into a shutter covering the “silent” portion of 

varying electric current; this current op- the sound track, prevent mg leakage of light. 



32 



t * ( 



</gAA/& 



POPULAR MECHANICS 



I i M 



rf 

J 




by dispersing the light 
that passes through the 
translucent area. Tattoo- 
ing closes up the spaces 
between the opaque spots 
and allows light to pass 
through a concentrated 
area* Gold was first used 
in 1911 and platinum in 
1928. The metals, in the 
form of chlorides, are 
used in a solution which 
is placed on the opaque 
spqf for two or three min* 
utos. Then* adrenalin 
chloride is added and the 
gold changes chetfTreally 
so that a* dark brown, al- 
■ifcost black, coloring Ls 
produced, , i 



One-Man Weapop * 
to Fight Planes 
Is Tested 

Secret tests of a mys- * 
terious anti-aircraft gun 
are being conducted by foreign offictftB**^ 
serving with the Spanish insurgent forces. 

A one-man weapon, the gun can be oper- * 
ated at almost anyHairgie, elevation being CL 
controlled by foot levers and direction by * 
hand. It is regarded as an important de- 
velopment in defense against airplanes. 



1 © Planet Newt. Ltd 

^1 sf n^io ffaf^rs around tclevi 
Luftif® movie ii?ds i/i nfot/tiffie/i 



Cast of magical shoiv ufmfd at En 

unn camera uihj'efi hroadktist ‘'preview 



Television invaded the movies in Eng-- 
t land for the first time recently. The teH?- 
f vision camera, its tripod mounted on a 
rubber-tired truck, was brought into a 
N-JUm studio in B uck i nghamsh ir e during the 
making of a new musical picture, and a 
'view of the studio action was broadcast on 
an afternoon television program. 






Officer inspecting and 

opera! ing f he o/lf'/Tum 
anti-aircraft gun , It is 
controlled by hand and 
foot levers 



Cornea of Eye Is Tattooed 
E to Improve Vision 

Tattooing the cornea of the eye with 
gold and platinum to improve vision is one 
of the recent additions to surgery which 
*have proved valuable, according to Dr. Ra- 
* mon Castr oviejo of Cnlnmhi p Preshvte- 
\rfan Medical Center* This form of eye sur- 
gery "Safes toAhe second century A r D. 
when Galen Xiscd a hot iron rod, powdered 
pomegranate hark and copper salts to 
make iqdclible coverings for opaque spots 
*on thV cornea, which is the transparent 
layey that forms the outer layer of the eye- 
balk When superficial opaque spots de- 



Telei^ision Breaks into Films 
with Broadcast from Studio 



velop on the cornea, espe- 
cially near the pupil, they 
greatly in ter fere' with vi- 
sion, Dr, Castroviejo says, 



* 






p v J * V * 1 * 'I v 

P O PU L A 11 M E C H A N I C S 



33 



A * - i 



Scouting Warplane Hangs Report on Wire 




When Jap a lies e war a 
planes opBi'Sfing in fJor™ 
China return from a 
scouting flight, they re- 
port by hanging a cylin- 
der on a cross-wire in 
front of headquarters. 
The plane flies low, the 
cylinder dangling at the 
end of a wire, and the pi- 
lot hooks the cylinder 
wi re a e cobs the g ro un d 
wire. Then he flics on, 
making it unnecessary io 
report after bringing I he 
ship to the hangar. The 
cylinde r eon lain.- a report 
of observations on the 
flight , en abl ing h c i id q u a r - 
tors to speed up opera- 
tions against the enemy* 



Japanese Lt> hj rp lane preparing 
to fly oiv'f on which 

it will hung scouting report m 



Railway Crew Called to Rescue Cow from Quicksand 





ferzanne, Ifte farthest north cow tVl Manitoba Et* rinM) in too deep one 

day and it took a railway Wrecking car to hoist her out of qoicktand 



Rescuing cows is scarcely 
the regular line of duty 
for railway wrecking 
crews, but Suzanne, the 
farthest-north cow in the 
province of Manitoba, 
Canada, is very grateful 
to a Canadian National 
Railway crew. Suzanne 
supplies milk for some of 
the residents of Gillam, 
Mam, a small town on the 
Hudson Bay railway. She 
went for a stroll one day 
along the right of way, 
slipped and got stuck in 
quicksand surrounded by 
muskeg. Pulling her free 
was too big a job for men. 
Suzanne was in too deep 
and nothing could save 
her but the power hoist of 
the wrecker. The railroad 
sent it out promptly and 
the big hook lifted her to 
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r pHE strangest scientist in the 

1 world sits tipped over in a 
padded chair diving toward the 
earth at 500 miles per hour. In- 
stead of watching test tubes he 
glances at rows of nickering in- 
st ru ment needl es . In stead of a d esk 
he uses a writing pad strapped to 
his knee. His laboratory is one of 
the latest experiments in fast 
fighting planes. 

His 1450-horscpower engine is 
heard miles away and spectators 
hold their breath. But instead of 
wondering whether he should 
jump while there still is time the 
scientist calmly goes on with his 
work. Starting his dive four miles 
above the earth, he has less than 
twenty seconds In which to note 
and remember readings of more 
than a dozen instruments. 

Then, at the bottom of the dive* 
with a tremendous yell to con- 
strict his stomach against the 
strain, be tilts up the nose of the 
plane for a crushing pull-out. His 
body begins to prickle as if it were 
going to sleep. Eight now' his 
weight is more than half a ton and 



Top, itutrt and one-half ton Lockheed leaving tor test.. Bottom t 
lea Vi rtf cockpit after 1 9 ,000- foot dive in fighting plane 






Top, rncr/innic giving lu'fn-rou - 1 engine final inspection before test flight. Bottom, f>r£fruring 

for wind-tunnel test of a ntu> model plane 



his leaden fingers can barely operate the 
stick. But he still has to watch and re- 
member the stories that the accelerometer, 
the thermometers, and the other Instru- 
ments tell. 

Aviation has replaced the dare-devil test 
pilot of ten years ago with a scientist who 
takes up a new fighting plane and finds out 



exactly what it will do. Even death- defy- 
ing terminal velocity dives, spins, and flat 
pull-outs are reduced to cold, mathemat- 
ical performances. 

A pilot rarely allows an airplane to work 
up to its full velocity in a dive because of 
the strain on the engine. To slow down he 
opens the throttle wider. He actually puts 
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struggle out against the air blast, and fall 
up” one test pilot says* ”A pilot who is 
able to leave a diving plane receives the 
sensation of falling up because the plane 
drops away from him the instant he lets 
go* He starts to lose speed at once but the 
plane flashes on, Right then the best way 
to commit suicide would be for him to open 
his life-saving parachute. He must wait 
long seconds until the cushioning air slows 
him down to half his original speed, Oth- 
erwise the terrific slam of the air against 
the opening parachute might shred it to 
rags.” 

Abandoning his ship is the last thing a 
test pilot wants to do* Sometimes he must, 
but a new design often represents art in- 
vestment of a quarter or a third of a mil- 
lion dollars. If anything happens he tries 
to get it down safely. The cause of a fail- 
ure would be hard to find 
if the plane is wrecked. 
Often, a competent pilot is 
able to observe a threat- 
ening failure before it ac- 
tually disables the plane. 
A vibrating wing panel, a 
tendency toward aileron 
flutter, or a slight jerking 
of the controls will make 
him ground the plane un- 
til changes are made and 
it is ready for tests at 
higher speeds* 

The half dozen top- 
test pilots in the 



Top f fesf pilot with pad strapped to knee for record- 
ing instrument readings. Center, typical report on 
test flight in two-engined airplane 

on the brakes with the throttle. A pursuit 
plane moves so fast in a dive that air re- 
sistance alone against the propeller spins 
the propeller and pistons faster than they 
normally move. The way to slow them 
down is to admit more air with the throt- 
tle, thus increasing engine pressures and 
slowing down the propeller rotation. Then 
the propeller acts as a brake against the air. 

There is always a chance that something 
will happen in a high-speed dive. “If some- 
thing goes wrong the flyer has only a few 
seconds in which to flip off his safety belt, 
slam back the hatch of his canopy* try to 



Tfflnfparenf canopy si ides forward and protects 
pilot from air blast in fesfs 
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port can dive straight down for 
10,000 feet in a fast plane and not 
.be affected fit all. One explana- 
tion is that the rapidly increasing 
density of the air during a dive 
forces air mechanically into the 
ear passages, though some pilots 
think that the tight transparent 
canopies of the fighting planes 
i prevent dense air from leaking in 
too fast and the ears are able to 
accustom themselves to the slow 
change. 

Pilots are learning that in most 

cases the effects of a hat pull-out 

(Cohtinucd to page 1 22A > 
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Top, canopy give# plans a humpbacked appearance. Bottom, 
cockpit of modern air liner s/iohjj numtr^tis control instruments 
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United States who try out the very 
latest fighters and light bombers 
have traveled faster in diving air- 
planes than any other men in the 
world. The speeds they have made 
in secret trials are far higher than 
present official world re cords. 
What they are I earning Jn the air, 

I he smoothness of flight at 500 
miles per hour, the lack of unusual 
reactions from high speed alone, 
convinces them that man is phys- 
ically and psychologically able to 
handle two or three times such 
speeds when lie builds machines 
that will fly them. 

Different pilots get different 
sensations from terminal velocity 
dives and ‘ high G f " pull-outs* A 
pilot who has to swallow like any 
one else to accustom his ears to 
altitude changes in a slow trans- 



Ccntcr, double foil group o/ neui imdwmg 
transport being prepared lor test 
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Potato Cleaner and Sorter^* 
Has Set of Rubber “Fingers 
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Here i* the potato ctearter uric/ garter ejt. pe ra t i p jt . Electric mo - 
tor <il rear end drive# the rubber- firmer mechanism 



NICS 

lacking pipes there is a model 
fits into the flue opening in 
hood. Installed where odors 
smoke prevail, the ventilator re- 
moves about as much air in one \ 
minute as other types remove in a v 
considerable longer time. 

f - — 

Quick-Release Crash Belt 
Helps Pilot Escape 

i 

Army pilots are testing a new'' 
type crash belt with an instanta- 
ne oils -release catch which 
save lives of fliers caught i 
wrecked planes. The belt is a com- 
bination of the usual waist 
and suspenders, which are 
in front by a single metal hook. 
The pilot can free himself from the 
straps on landing by flicking a 
lever that releases the hook, 
mg normal flying conditions the 
straps would be left loose for com- 
fort and easy operation of the 
controls; in an emergency the 
straps are tightened by pulling a. 
chain between the knees. This, 




Designed with rubber “fingers/* a new 
machine cleans and sorts potatoes auto- 
matically. The rubber fingers are mounte i 
on pairs of disks which are set farther, 
apart as the potatoes travel along the as- 
sembly, causing the potatoes to fall into 
different hoppers, according to size. The 
fingers, of special rubber, clean the tuber- 
without injury. 



Ventilator Built in Stovepipe 
Removes Cooking Odors 

Odors and fumes 
maybe removed C 
from the kitche a_V 



by a ventilator , 
that is an integral 
part of a twen ty - 
four inch length of 
stovepipe. An 
electrically oper- 
ated fan in the 
ventilator runs 
quietly and at low 
cost. For stoves 



Qtircfe puf! on chain tightens bitt in mefjwc}* and 
pilot can free himself by ^titling Jj . 1 re'r im buckle 
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Projector of Moving Words 
Latest in Advertising Devices 



chain passes through a 
tube under the seat to the 
suspender straps in back, 
and is held taut by a 
snubber. Use of the belt, 
would prevent head in- 
juries against the instru J 
ment panel, cause of n 
large percentage of crash 
fatalities* The belt is 
adaptable to passengers 
as well as pilot* 



Huge Glass -Faceted m 
G rinder Shapes 
200-Inch Lens 

Read y to shape the ‘ 
200-inch star mirror at' 
Califojyiia_lQslitutG of *3 
Tech nology is a h ugev^ 
glass-faceted grinding' 
tool. Whenever it is not 
on the grinding machine 



Projector and some examples of advertising signs it produces. The 
machine t which operates tiiiionuittcally. weighs thirty pounds 



the big gUss disk is kept 
in a protective sling- 
frame Vo prevent any 
shock. The mirror is made 
of borosilicate glass, 
which expands and con- 
tracts very little in 
changes in temperature- 



One of the latest means of carrying a sales message to the ^ 
public is a projector which flashes moving words on walls of 
buildings, on top of buildings, inside of entrances, arouru^ 
borders of canopies extending over walks, and else where 
Film or stencil belts may be used. The number of w F ords can 
he unlimited. Letters from one-half inch to three feet high^J 
r i with a spread of thirty- \j 

^pr 1 , *^ ve * n an y c °^° r J ^ 

\ . 1-^ may be produced, with 

the reading matter ap- ^ 

Xfr liTXVHi 1 h. pearing on a straight, 

1 L curved or angular line, 

^ AjnjJQjLU Continuous and au^ofnat-? ^ 

ic, the machine weighs 

% v Q I U4 ohly fairly pounds. It re- V 

UJU^iTlrr quires np more attention *^ 

* *. 1 1 1 11 than an electric fan* It <-4 

t ▼ ti I | ni 1 l lUJLL operates on the principle 

t ffTTl [ i \ \ 1 \ | \ L- of a projection machine 

V iStiTi using one 500 or 1,000- \ 

* w T i T ii 44*^ 1* w f att lamp. Power is fur- 

StIT TTtH 1 nished by one motor. 



Cl inquiries as to makers 
of articles described in 
Popular Mechanics, will 
be answered by our Bu- 
reau of Information upon 
receipt of return postage. 



Checkerboard disk at right is big glass- faceted tool u#cJ to grind tei& 
scope lens. At left is the 200-inch mirror resting rn profcrfii;c sting 
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Quick-Diving Submarine 

Launched in British Yard 

— : 



British submarine "Sterlet/* last of a £roujJ of ttueive quick- 
diving boats* immediately after its fauntkmg «f Chatham 
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stranded wiring is avoided by pro- 
viding for the jaws of the tool to 
remain open until the wire is re- 
moved, The stripper accommo- 
dLid.es -wiring of various sizes. 

v ^/ 3 h 

Inexpensive Bam Is Built 
from Old Freight Cars 

^Califor nia farmer found 
he needed a new "bam. but 

lacked the monev for u - :1 — 

purchaseS, 

refrigerator cars discarded by 
^a railroad- The cars were set 
about twenty feet apart and a roof 
Y built over the intervening space. 
1 In one car the farmer now stores 
grain/ in the other he stores ferti- 
lizer, The space between is fenced 
and used as a feeding lot. 

- 

Secret Pocket for Films 
in Latest Album 

Filing negatives of photograph- 
ic film Is made easy for the ama- 






t -» 

Ability to dive quickly when threatened 
is an essential feature of modern subma- 
rines* and the latest addition to the British 
navy was planned for speedy submersion. 
Last of a group of twelve submarines built 
since 193G t H.M.S. “Sterlet” was launched 
recently at Chatham docI?^ards. 
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Insulation Stripped off Wiring 
*l-f 2.0 f^Y Electrical Pliers 

T/ 



Operated like pliers, a new device for 
V electrical workers strips wiring of its in- 
- ' sulation, The tool cuts and strips the in- 
sulation in one movement. Crushing 




Stripping the insulation off electrical uriring 
with tad that works fif?e pliers 




Slipped into packet in leaf* these negatives 

are identified by photo 



teur by a patented album whose leaves 
contain secret pockets. The negatives are 
filed in the pocket of Ihc loaf on which the 
prints are mounted, thus making identifi- 
cation easier. The pocket is formed by two 
pages of the album being pasted together, 
wtth a Cellophane enclosure for negatives* 

(J OASj- \t&2<nl tchsAA* Lfj 
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West Virginia Dam Rises to Challenge Floods o 




T*p, ur^rFflfri side of Tygart riper 
dam near Grafton t W. Va. r 1 ,900 
feet from bank tn hunt t. In , circle, a 
I'htEj.' of doti?flJtt rt-urn ft i-c.e fm last 

concrete wa^ poured recently. Left , 
ffw'up of tftf big trash racks, visi- 
hie in tap picture, which prate ft 
the ter titer j idles from dogging with 
dehrix, The dam is 265 feet high 



First of a series of dams 
planned to end the flood 
menace in the Allegheny 
and Monongahcla river 
valleys, the Tygart river 
dam spans a TtTbJYffiigrt 5 * 
hela tributary two miles 
south of Grafton, W, Vu. 
Started in December, 
1931, it now rises 365 feet 
from its bed in the river 
a nd reaches 1 , 900 fro m 
bank to bank, with a 
thickness of 207 feet at 
the base. Its dual purpose 
is to regulate Headwaters 
and to provide storage for 
sufficient water to insure 
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a navigable stage during the dry season. 
Its drainage area covers 1,220 square miles 
with a sixty-eight mile shore line. The 
dam contains 1,247,060 cubic yards of con- 
crete, 3,200,000 pounds of reinforcing steel 
and 4,390,705 pounds of steel valve and 
linings. On the upstream side is a series of 
trash racks, huge semicircular cages over 



the water conduits to prevent debris from 
clogging the gates or outlets. Construction 
of the dam entailed also the rebuilding of 
twelve miles of the Baltimore and Ohio 
railroad branch which follows the Tygart 
valley, to place it above the new high 
water level. The entire project cost more 
than Si 8, 000,000. 
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\/OU'D like to stand ace high as an 
entertain^. .in- your crowd? Just 
brush up on these card i ricks and spring 
them when there's a lull in the party. 

Draw a pack of cards from your pock- 
et, divide it into two parts and hand 
someone the bottom part, nonchalantly 
asking him to take any number of cards 
up to ten from his half of the deck and 
you will undertake to tell him how 
many he removed. It’s simple, to you, 
but baffling to the other fellow. 

You turn your back while he chooses 



DEMONSTRATOR 
COUtol&OfF 1+ 



FAtEr OWW 

■ NE* Tec ARDS fQbi. Lr gs) t -iZ-Z-Ti D 

LW CUF.PftKfiNT PARTS of deck 

TOP JAf K PUKtD . — — 

ON BOTTOM _ ' -71 



^^''plaC-e JACKS. OH 
^■fCKCPAtE ftCWN) 



Z QU££nS CONCEALED 
3£H END THIRD JACK 



j4boUf, guessing number of cards removed . Be- 
linv t hidden ijuecns make the jacks inseparable 



his cards — let us say seven — and at your 
direction lays them on lop of your half 
of the deck, which you have left face 
down on the table. Then you face the 
audience, pick up the cards, knit your 
brows as if deeply concentrating on 
your problem ; thumb over the cards 
still face down, and finally pick up the 
fourteenth card from the top and flip it 
over. To the amazement of the crowd, 
the card is a seven spot, and you an- 
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MAGI 



nounce that your friend has trans- 
ferred seven cards from his hand 
to yours! 

This trick depends on a 
“stacked” deck. You have ar- 
ranged it in advance so the top 
thirteen cards are in order from 
king down to ace of mixed suits. 
Keep this upper part of the deck 
as yours, and let your friend se- 
lect his one to ten cards from the 
other part, The number of cards 



assuming that 

3 AND 6 AfiE Pit 



A6oi^«,/iirrnuk for discovering value of two cards. 
Below, pairing kings and queens by “touch” 



he adds on top of yours will always 
equal the number of spots on the four- 
teenth card down. 

Here is a trick that looks like sleight 
of hand, and by making a few mystic 
passes you can throw off detection of 
the method. 

Spread out four jacks and two queens 
In your hand so the audience can see 
only the jacks, hiding the pair of queens 
behind one jack. Then, careful not to 
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tlply its number of spots by two, add five, 
multiply this sum by five, and then add the 
number of spots on his second card. 

“What is your result?” you ask him* 
Quickly you deduct twenty -five from the 
figure he gives you, leaving a two-digit 
number of which each digit represents the 
spots on the cards he drew. Assume for 
example that he picked a three and a six. 
Taking the three and doubling it, he had 
six: adding five made eleven, multiplied 
by five made it fifty-five, to which he add- 
ed the six for a total of sixty- one. Men- 
tally you subtract twenty-five, leaving 
thirty-six — and you announce that his 
cards were a three and a six. 

It is a good idea never to repeat tricks 
for the audience, Doxft give the other fel- 
low a chance to “catch on.” A bit of stage- 
craft* mysterious action with the 
hands, chatter that distracts atten- 
tion, all these throw your audience 
off the trail and make the simplest 
mathematical or sleight-of-hand 
trick seem a feat of magic* 

Have one of your friends pick out 



Top, reading the min tix of five persons in the five* 
card, fivtr-raui trick , At right, the elack^dial stunt 

expose the queens, place all six cards face 
down on top of the deck: first two of the 
jacks, then the jack and its two hidden 
queens, and lastly the fourth jack* Now 
tell your audience you will split the jacks 
up in various parts of the deck and bring 
them together again by a simple cut of 
the cards. First you place the top jack on 
the bottom of the deck: then, slip the 
next two cards — the queens, which the 
spectators think are two jacks — into two 
different places in the deck: cut the cards 
once, and hand them to anyone in the 
crowd. He will find all the jacks togeth- 
er, for the cut has replaced the bottom 
jack with the three left on top. 

An easy stunt to remember is that of 
“divining” the numbers on two cards 
chosen at random by the audience. You 
prepare a pack consisting of the aces, 
deuces, threes, fours, fives, sixes, sevens, 
eights and nines of all four suits and let 
someone shuffle it as he ploa*ses. Then 
one of the spectators picks two card*s 
which are concealed from you. Ask him 
to take cither one of those cards and mul- 
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* Above, producing the unAnouin card by euffirt? 

Lf/f, discovering two cards: by Separating colors 

four kings in the other! You can just as 
easily produce them in pairs, by picking 
up first the four kings and then the four 
queens, taking care the queens are fn the 
same order of suit — for example, diamonds, 
spades, clubs and hearts. Allowing any 
number of simple cuts* take the cards be- 
hind your back and divide them into two 
hands of four. Pairing the top card of each 
hand one after another you produce a 
mated king and queen* 

The ten-hour clock dial trick is one 
that your audience seldom can solve* You- 
arrange ten cards of any suit in a circle 
from one to fen and ask a spectator to 
point to any card and to think of some 
other card in the circle- Tell him you are 
a mind reader and that you can make him 
point to the card he is concentrating .upon. 
Secretly you add ten to the number at 
which he is pointing, and, if he has indi- 
■cated the five spot, have him count back- 
ward around the circle until he reaches 
fifteen, starting with the live spot but call- 
ing it by the number of his secret £ard* ' 

(Continued lo 14ZA) 



the kings and queens from a deck and 
examine them to satisfy the entire au- 
dience that the royal pairs are not 
marked. Then toss them down in a pile 
as carelessly as you can, without calling 
attention to the fact that you are laying 
them down in order — first a king, then 
the queen of its suit, another king and 
its mate, and so on, Now ask someone 
to cut the cards, face down, with a sim- 
ple cut, as often as they like. Apparent- 
ly the cards have been well mixed. 

• ‘'My sense of touch,” you say, *1s so 
delicate I can tell a queen's complexion 
by my fingertips. Without, looking, I 
shall separate kings from queens*” 

As you talk, you hold the cards be- 
hind your back and deftly pick out the 
first, third, fifth and seventh card with 
one hand, and produce the other four 
cards in the other hand. Dramatically 
you disclose four queens in one hand, 




L the right of way. It is Diesel -powered. v 
The machine is firmly bolted to the tracks 
and a ram inserted on a slant between the 
t two sleepers. Then the traveling mech^-' 1 
, an ism Is switched on and the ram forced 
l , ^the track to move sideways. The machine'’ 5 ' 
kS is moved farther up the track and thC 
process is repeated. For building embank- 
>v '^ients without tearing up the track, tho / 
■ ram is fitted to lift the vails and crosstiefc 
f yjverticaHy. Workmen may then fill in be- 
a tween the olcLlrapk bed and the rails. 



TwO'Story House on Wheels ■ 
Has Bed in Upper Deck 

There is room for two double beds iriF 
^ the streamline touring sedan built hyv^ 
s-^galifoi nian for bis vacation home oh 
wheels. He spent seven years developing 
it. On the '"first floor" are four upholstered 
chairs which readily convert into a com^ 
fortable double bed. When the top is 



Aiming the mar hi n*- Sun rnifraphon* source 
of sound, a passing parade 



Shaped something like a machine gtU 3 ^ 
the latest microphone is aimed at the sou^J 
source to pick up tho maximum volume 
for broadcast purposes. Thus may be elirn^* 
mated; to a great degree* sounds fromS 
other sources, The microphone may 
trained on a passing band pick up the , 
.cal sounds duriBg^par&dhs. 



musical sounds durnag^pa 

. <5 CLu ^ uM- 



Diesel Railroad Crack Shifter 
) >■ 1 i7 ^ Speeds Up Work 

Less expensive than the usual equipment 
employed for the purpose,, a one-man rail- 
road track shifter speeds up work along 



second floor of this 

elevated at ni ght 



T here l s an exir vd nuh/e Die d on 

touring home when its roof is 



raised, it forms an “upstairs" room con- 
taining a magazine bed. Fresh air is sup- 
plied by a specially built ventilating sys- 
tem. In the roomy rear end of the car is a 
Refrigerator and sink with running water, 
and storage space. The car is of standard 
width and has a 13&4nch wheelbase. 



S%nte leather of good lasting qualities can 
!e obtained by tanning with a blend in- 
iuding tannin extracted from the bark of 
he western hemlgclco f) 



nch shiffet being riser/ to rrtiJUt roils and 
crossties into a new position 
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Horse 'Drawn Fir< 
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Several views of camera crews 
Setting spectacular shots for 
rnaiu'c dcttli n a with C fiivaga'n 
great fire. Note the part played 
by the old fire citfiitef in their 
dash different ports of the 
city and in fighting the Homes 



Fir e-fighti ng eq ul pn t ent 
that once was used in Los 
Angeles is doing double 
duly in Hollywood, being 
photographed in histori- 
cal films and generating 
steam for power on the 
motion-picture lots. Al- 
though some of the horse- 
drawn engines are more 
than forty years old. their 
pumps still function- 
During a flood at one stu- 
dio, the machinery of one 
old engine turned over 
under steam developed in 
the original boiler to 
pump water out of a film 
vault. For movies such as 



“In Old Chicago,” which 
has the city’s great fire of 1871 as one of 
its highlights, the old engines come into 
their own. To give theater audiences a 
new thrill, the camera crews mount their 



tacular shots of the old engines, drawn by 
big fast horses, dashing to a fire in the 
awe-inspiring manner which was so fa- 
miliar to Chicago’s residents of more than 



equipment on a truck and grind out spec’ 

w'vj V h *4r V < 



sixty years ago. 
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Gas * Heated Clothes Drier el cctr °de touched a spot in the middle, the 

,i i cat would lift both forelegs and sit on its 

haunches, then lift both hind legs and try 
to stand on its forepaws. 

^ 

Auto Parts Tester "Feels,” 
"Sees” and "Hears” 



Holds Entire Wash 



Inspection of auto-engine valve lifters is 
speeded up and made more accurate by a 
machine which “feels,” “sees” and “hears*” 
A weight bounces off each valve lifter and 
intercepts a light beam if the part has been 
hardened properly. If the part is too soft, 
the rebound does not intercept the light 
beam and a rejector kicks the part into a 
bin. Thus the machine “sees” Then a 
hammer strikes a valve lifter that has 
passed the first test. A crystal microphone 
sends the sound through an amplifier fitted 
with a frequency filter. If there is a crack 
in the valve lifter, it doesn't resound prop- 
erly and is rejected. In this check the ma- 
chine “hears. 11 Other tests are performed 
by electrical gauges which automatically 
pass all parts machined within the limits 
allowed. This is the function of “feeling.” 
The parts are placed on a mesh-chain con- 
veyor which carries them into the machine 
one at a time for the tests. They arc in up- 
right position during part of the inspection 
trip and in horizontal position for the re- 
mainder, The machine makes sixteen tests. 



clothes drier for home laundry pacha in a small 
space the equivalent of mnety~six feet of fme 



There is room for an entire household 
in a gas-heated clothes drier just 
on the market. Occupying less floor 
space than a kitchen table, it has twenty- 
four drying rods mounted in two tiers pro- 
viding the equivalent of ninety-six feet of 
clothesline. The gas consumption of the 
heating unit is said to be low, and the 
washing can be dried in two hours or less. 



JU I . 



Electric Shock to Brain of Cat 
Makes It Stand on E^repajvs 

V, By admtMtering^a ^6r\^siT^t electric 
^shock to the brain of a cat, it can be made 
* to perform strange acrobatics* In la bora- 
jTory experiments at .Van derbilt U niversity, 
hairlike ■ 1 vi mde were placid on Uie 



- .brain surface and harmless shocks given. 



the electrode touched the left side of the 
the ent would slowly lift its left 
then the right foreleg, left hind leg 
and right hind leg, the movements cover- 
ing six nr seven minutes, A shock to the 
right side of the brain had a similar effect, 
but starting with the right foreleg. If the 
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Feeding valve lifters into machine that inspects 
tzuff) parts utith 
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Lincoln’s Head on Mountainside Is Unveiled 





Right, general view 
of the Mt. gjr^fimnr* 
me Mfl Maf rtear ufiid . 

Ci(^, ST "!&. B ml o w r 

f/afe-up u/ ujorimcR, 
prrrefer if^te Jrrech4n 
o/ G*ifio,n Borglwn, 
eyeing the head of 
Altfaharrt htnColn 






Sixty-six feel from chin to crown* the * 
giant head of Abraham Lincoln being 
carved on the granite face of fJount Rysh- 
more is nearing completion. Recently it 
was unveiled, another step inlhe work of 
carving the heads of George, Washington, 
Thomas Jefferson, Theodore* Roosevelt 



and Lincoln on the mountainside in a na- 
tional memorial. Upon completion the 
head recently unveiled will show a beard- 
ed Lincoln* Faces of Washington and Jef- 
ferson already are well-formed and the 
features of Roosevelt will be cut in the 
granite between Jefferson and Lincoln. 
Sculptor Gutzon Borglum expects to com- 
plete Roosevelt's head within three years, 
marking completion of the entire project, 
The mertiprial isflocatod iifthe J^fciek Hills 
near Rapid City* South Dakota, 






Small Mover for Big Freight Cars Eliminates Pinchbar ^ 






Shifting loaded freight cars for short 
distances is made easy by a small electric 
mover which eliminates use of the pinch- 
bar* The mover is operated by a one- 
quarter horsepower motor* It slides along 
the rail, keeping its sturdy nose rooting 
under the car wheel. An arm swinging 
around the rim of the car wheel pulls the 
mover as the wheel revolves. A set of 
wheels and a looped handle make the 
mover easy to trundle around the yards. 



<[Our Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if eccpmpanied postage. 
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Small one^quarter horsepower device which easily *->; 
shifts loaded freight cars in railroad yards by root* 
ing under the wheel 
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A) NEW BREED 



Pit 

4 erhiU Cup 
the author 
mobile in /Sflfl Face 
which he irttn 



najrer, ftoospvfl (.Race w;ij 

WZfoi -• 

■ open n racing an v a rs 



Maj\ George H. Robertson 

General Msmajjer, BnoscVvll Racpway 

/%*• 
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J bettor than the Americans? 

Ever since I became the first 
American driver to win a Van- 
derbilt Cup race thirty years ago ? 
I have been asked that question 
hundreds of times each year. I 
couldn’t answer it* No one else 
could. 

The reason no one knew is that 
racing cars in international com- 
petition have rarely been evenly 
matched* As a result, the best 
ears — rather than the best drivers 
— often won because the best 
driver in the world has a slim 
chance to come in first if he pilots 
the slowest car* 

Now we are about to learn the 






which h^ofi 1936 
and 1937 Vanderbilt 
Cup races. Below, an 
early Grand Prist 
winner 



answer to this riddle. Be- 
ginning in 1938, drivers— 
not cars — are likely to win 
the racing classics of the 
world more often because, 
for the first time in years, 
all cars — American and 
European alike’ — must 
conform to the same spec- 
ifications for piston dis- 
place men t and weight 



for three years, beginning in 1938, 
fixes piston displacement and 
minimum weight restrictions 
which will necessitate the build- 
ing of new cars or the complete 
redesigning of old ones to come 
within the limits of the formula. 

As a result, race fans will see a 
brand new breed of cars compet- 
ing in 1938 because the formula 
applies to the 500 -mile track clas- 
sic at Indianapolis, and the 300- 
mlle road race for the Vanderbilt 
Cup at Roosevelt Raceway and to 
most of the major races in Europe 
as well. 

Adoption of the formula means 
a new deal for American automo- 
bile racing, a revival of the once 
With the cars thus evenly matched, it then keen competition between American and 

will be up to the drivers to show their stuff. European cars and drivers. This eompeti- 

Both American and foreign cars have tion had virtually ceased until the Van- 

been placed on a more even competitive derbilt Cup races were revived a couple 

basis by the adoption by America this year of years ago. Why? 

of what is called the “international racing Because Europe was intrigued by road 
formula." This formula, which is to apply racing and specialized in cars with big 

' — * /JU/wuXt^ 









si 




52 



POPULAR MECHANICS 



0 




Efficient pit rmdj save 
previous seconds, above 
and right. Be l aw. Ufa- 
USUdf type d f f-utfi L-nr 
built by Lee Ohltir.Id 

clutches, powerful 
brakes, supercharg- 
ers, efficient trans- 
missions and special 
fuels all designed ' 
for this sort of con- 
test. America, on 
the other hand, has 
been building cars 
for track racers — 
light jobs with no 

brakes or transmissions worthy of the 
name, cars intended to run wide open more 
than ninety per cent of the time. Amer- 
ica^ track cars and track drivers have 
been no match for European cars and pi- 
lots in a road contest; Europe’s heavier 
cars and road drivers were not well adapt- 
ed to track competition. 

Now both the Europeans and Americans 
must change their designs to comply with 
the new specifications. When the changes 
have been made, American and foreign 
ears will be on an even footing as far as 
these specifications are concerned. This 
means we may see American cars and 
drivers competing on foreign courses again 
and foreign cars and drivers entered in an 



Indianapolis race. An 
American winner on a 
European course would 
he a novel experience for 
the foreigners and a for- 
eign winner now at In- 
dianapolis would un- 
doubtedly jolt American 
car designers and drivers. 
Only once, in 1921, has an 
American car and driver 
won a European classic, 
when Jimmy Murphy 
won the French Grand 
Prix in a Duescnberg, 
The foreigners, however, 
won the Indianapolis race 
three limes, Jules Goux 
winning with a Peugeot in 
1913, Rene Thomas 
in a Delage in 1914, 
and Dario Resta in 
a Peugeot in 1916, 
The formula fixes 
minimum weights 
for various piston 
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Lee Oldfieid in his rear^motored car on 
fndianhpoiix'speedway, left. Above, Jimmy 
Snyder in ear which broke tap record 



displacements, the figures varying for su- 
percharged and unsupercharged cars. For 
superchargers, piston displacement starts 
at 40.6 cubic inches. For this displacement 
the car must have a minimum weight of 
SBl f 8 pounds. Weight increases four and 
one- quarter pounds for each increase of 
0.61 cubic inch of displacement. The max- 
imum displacement for superchargers is 
183 cubic inches and the minimum weight 
for this displacement is 

1,873 pounds* 

F o r jijprf-supercharged 
cars, piston displacement 
starts at sixty -one cubic 
inches and minimum 
weight at 881.8 pounds. 

Weight in creaks 2S - 
pounds for each increase 
of 0.61 cubic inch of dis- 
placement, the maximum 



may not immediately produce cars 
to match the most advanced Eu- 
ropean jobs. The European race 
cars are built by the car manufac- 
turers, are well financed, and have 
the advantage of highly skilled 
engineering staffs. In some in- 
stances, these cars have received 
government subsidy. So they can 
afford to go into highly experimental stuff, * 
Our racing car designers and drivers canT 
afford to spend a fortune trying out some- 
thing which might prove wholly imprac- 
tical after all* t . 

All told, there are, perhaps, fifteen 
American cars now being built for In- 
dianapolis and Roosevelt Raceway in 1938. 
These new cars, naturally, are experimen- 
tal. But so are the foreign cars. We hope 
that money will be forthcoming from vari- 
ous interests for experimental work which 
will produce more cars for 1938, in addition * 
to the fifteen already scheduled. 

(Continued to page 134A) 






displacement permitted being 274,5 cubic 
’ inches. The minimum weight for this dis- 
* placement is also 1,873 pounds* The first 
formula cars may be slower than their 
predecessors because of the minimum 
weight and smaller motor provisions, but 
* as the racing experience with these new 
„ types of cars continues, speeds will mount. 

While the formula places everyone on an 
■■ - even footing so far as displacement and 
weight ate concerned, designers and engi- 
neers are not restricted otherwise* All are 
free to exercise their own ingenuity in de- 
sign — if they have the money to do it. And 
that's why, despite the formula, America 
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Doomed Ships in Graveyard 
fjCotWait for Torch of Wrecker 



steel is capable of being 
heated to 1,000 degrees 
centigrade for 1,000 hours 
without destruction and 

of being subjected to 
metal working processes 
without cracking or de- 
tach ment of the coating. 
The coating process was 
developed by Professor 
Colin G. Fink of Colum- 
bia university. 

Tester for Cloth 
Shoe's Degree 
. T ot Stiffness 

; r- r-* 1 

No longer is il neces- 
sary for the buyer to de- 
pend upon thi- human 
element in choosing cloth. 
A mechanical tester now 
determines the stiffness of 
doth. It also shows resil- 
i u nc y, tda sli c recover y , 
plastic deformation and 
the rfhei ency of softening 
a n d st i lie n i n g agen t s . The 
instrument is operated by 
fastening one end of a 
strip of cloth in the device 
and turning the other 
end. This exerts a pres- 
sure which is weighed on 
a sensitive balance. 



npiffiiFT; j cho/mei of the Kill i f a/i Jtuft d/i Staler? fstund ore these discarded 

■ship? once worth $I t OQQ,OOQ each, nan - 1 for salm a£ funk metal 



In the Kill van. -Kull on Slate n_ls land, grave yard of ships, 
a fleet ’oTmore than fifty once-protid vessels floats idly, 
awaiting the wrecker’s torch. Discarded now as worthless 
and uneconomical, they cost $1,000,000 or r 
more apiece to build, Part of the fleet of 
old government boats has been destroyed H 
by fire and some of them have been sold 
for scrap, selling for $14,000 to $50,000 each ' ? ’ ^ 

for the metal that can be salvaged. 
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Steel Coated with Aluminum 

^ - Resistant to Corrosion 

*V 

Y -Highly resistant to corrosion, abrasion 
-and acids, steel coated with aluminum 
blends Itself to production of wire, rod, 
i sheet and other forms in a continuous 
\ manner. Machine parts subject to corro- 
t -si6n may be made of this aluminum -coated 
i steel in smaller and lighter sections than 
formerly, since it has the great tensile 
strength of steel, as well as the high corro- 
sion resistance of aluminum, The coated 



*ng cloth for stiff ness with new mOch 
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Model Shows Giant Towers of California Fair 




mndc/ of Temple of Muxio to bv bwef-l on xitc oi GitUt-it Coir txpn i ii ron, u/iih federal building in 

background, Below, how moin tnfrance wilt appear, flanked by “elephant towers* 




Treasure Island's great pyramids and 
towers* blending oriental with modern ar- 
chitecture* are seen in the plaster models 
"that give a preview of the Golden Gate 
exposition of 1939. On the Frink of the 
LaFe of All Nations rises the domelike 
tower of the Temple of Music on whose 
water-level stage symphony orchestras 
and choral groups will perform during the 
fair.. Six pylons that become torches at 




night dank the building. Surrounding the 
temple and the lake is a park planted with 
pines and cypress, flowering trees and 
shrubs, while beyond the musical center 
arc the broad, colonnaded federal building 
and the Spanish California group* Remi- 
niscent, of Mayan architecture are the 
modern pyramids of the “Elephant Towers' 1 
that flank the main gate. Beyond the gate 
is the 400-foot central tower of the fair. 
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Shoe Fit for a Giant’s Foot driver in her state. The tiny car, which has* 

a rumble seat, is powered by a flider mo- 



^Weighs 100 Pounds 
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..travel forty miles an hour, 



Water Tank for Airship Model 
to Serveras Wind Tunnel 



Fests of air^htfb" models tvifT be made i 
a water tank instead of a wind tunnel a 
the Guggenhei m A irship Institute. A tank 
m easu ring five by - ilfhPf m and g fruippe 
with apparatus to simulate wind gusts 
means of a water jet is being built at the 
Institute, A water tank and a submersit^^ 
model must be used in tbe tests because\ 
he model and the medium in which 
oves must have nearly the same density 
small lighter -than -air model would 
loo difficult to construct and handle 
Studies of what happens to an airshi 
when a gustjaits it will be carried out 

If 



Roadside Merry-Go-Round "Ad 
Turns Slowly in the Wind 



Visitor to tlm London shot and leather fair tries on 

weighs 1QQ pounds 



ft 
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This is no 
shoe was made for 
exhibition at a sh oe and leat her fair m 
London. It weighs 10fT pounds and is al- 
most as big^as the young lady trying it on. 

D jX- ^ — 

Glider Motor Drives Tiny Car 
Built in Home Workshop 

In the special sport model car built for 
her by her father, this nine-year-old Long 
Beach, Calif., girl drives all the way to 
Yosemite National Park, 400 miles from 
her home* She is the youngest licensed 
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Forty mde$ an if ffi* speed of this sport modei 

cor owned by a nine-year^otd g*rl 




Getting attention from motorists , this roadside sign 
revolves slowly no matter hout high the wind 



Anything from a four -miles -an -hour 
breeze to a sixty-seven-mile gale will turn 
a 1 ‘merry-go-round” sign developed for , 
roadside advertising. It revolves very*--* 
slowly regardless of the power of the windy 4 ,, 
being adjustable to any desired speed of ^ 
rotation. The sign is twelve feet in diam-^ 
eter and ten feet high. A versatile ’wind- 
mill, it can be madeJto generate electricil 
or pump water. J 'l /*T % _ a 
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Mighty Pacific Fleet Cruises in Battle Array 




dcst royers presented this beautiful sight /rum an airplane flying high nbaVt the chittdx 



Cruising in columns as far as the eye 
can see, the United States fleet presented 
a mighty spectacle from the air during re- 
cent maneuvers. An aerial .photographer 






7 il 




flying far above the water caught this view 
of the battleships, cruisers and destroyers 
deploying in battle formation. Fleecy 
clouds added to the pictorial effect. 



Attractive Home on Wheels Looks Like a Brick House 





Its finish resembling brick, this 






f 



Its exterior finish close- 
ly resembling that of a 
brick house, the latest 
home on wheels is com- 
plete in every detail It 
has four wheels, instead 
of the usual two on the 
trailer, hence there is no 
necessity for supporting 
one end of the house 
when the day’s run is 
over. The home has 
shower bath, running wa- 
ter and electric lights* as 
well as many other con- 
veniences, A neat flight 
of steps gives Jt the air of 

permanency* 
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Putting EWorld 



Top, snugly seated in the tiny cockpit, ready for a thrilling spin along the ice . Bottom, 
the J937 " Skeeter " with twenty -foot buchkonC- and galvanized airplane wire shroud lines * 
Note the "£'* tuAfth is its official classification 



T CEBOATING in the United Slates is as 
1 old as the country itself. About the 
time that George Washington was looking 
around for likely members for the first 
Supreme Court, an ingenious young man 
in Poughkeepsie put runners on an old 
box, rigged it with a sail and zipped along 
the ice of the Hudson river at an amazing 
speed. 

These sailing crates became very popu- 
lar and were used in the east for fifty years 
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R, T. Porter pbotd'i 



Top. group of "$keeter f * 
iceboat > lined up, with 
their pilots preparing 
them far tt race. Bottom, 
this is an vztm thrill, 
making a fast (urn 



with very little change in design. Then 
came a boat built on a triangular frame 
with two runners forward and a third aft, 
on the apex of the triangle, which was used 
as a rudder. These boats attained terrific 
speed in the gay nineties. One of them is 
said to have been clocked going 107 miles 
an hour. For sportsmen who had never 
known anything faster than a tandem bike, 
iceboating offered exciting possibilities. 



Some of these boats carried 200 to 300 
square feet of sail. The rider sat aft over 
the rudder to help hold it to the ice, but 
there was a tendency for the bow to lift 
and cause spinning on the turns, which 
often sent the rider off across the ice like 
a hockey puek + They also had a tendency 
to tip up on two runners in a high wind. 
So the boats were heavily built and often 
carried sandbags or weights on the bow to 
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foot mast with a sharp 
rake aft, a main sheet 
rigged for multiple pres- 
sure on the sail and 
trimmed down through 
the deck near the mast, 
full-length battens in the 
sail u T hich give a stiffer 
sail and a controlled draft, 
and straight steel runners 
instead of rockers. Con- 
trary to the requirements 
of a sailboat in the water, 
the flatter the sail the 
better for an iceboat. 
Some of the newest ice- 
boats have a foot control 
on the mainsheet, inside 
the cockpit, for instant 
act ion. 



Here ii another hind of iceboat, with a small batwing sail rigged on a 
front-steering frame. It can attain high speed, toa 



hold them down. This slowed them up and 
made them cumbersome and expensive. 

The sudden rise of iceboating as a sport 
in this country and Canada in the last four 
years ha.s been due to the development In 
the middle west of an entirely new type of 
boat; a small boat, comparatively inexpen- 
sive + easy to transport, and one that can 
hold its own with any of the bigger jobs. 

This new boat is classified as an <l E’ ’ boat 
for racing and is popularly known as a 
“5keeter. >h The only two definite qualifi- 
cations of an “E PT boat are that it carry 
seventy-five square feet of sail and that 
the frame be built of wood, This boat has 
discarded all the old principles of iceboat- 
ing. It carries the rudder on the front end 
of the backbone, and the runner plank is 
near the stern. This front steering offsets 
the tendency to spin, as the thrust of the 
sail holds the runner to its groove in the 
ice. The weight of the crew, aft, stabilizes 
the boat. Built with the precision and the 
balance of a racing airplane, the ice yacht 
has streamlining and strength, without an 
extra ounce of weight. Many of them are 
built with a fuselage made of lightweight 
wood with a canvased deck, to protect the 
rider from icy blasts. 

Among the things that contribute to the 
speed of these little boats are: a twenty- 
foot backbone, a thirteen -foot runner 
plank, with some spring in it, a nineteen- 



Unlike a sailboat, an 
iceboat always sails close- 
hauled. That is, it sails 
with the boom laced in close over the 
cockpit. It never slacks off its sail to run 
down wind, but tacks down wind, close- 
hauled, just as it tacks to windward. To 
stop or slow down, it heads into the wind. 
Tacking to windward an iceboat attains its 
highest speed, often going four times as 
fast as the wind itself. For instance, in a 
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Hv re if nuafhur view of the front' Jleergd boat rigged 
1 jr with batwing sail 
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light ten-mile wind it is en- 
tirely possible to go forty 
miles an hour. The reasons 
for this speed are the vac- 
uum that is formed back of 
the sail which tends to pull 
the boat forward, and the 
ease with which polished 
steel passes over ice, Resist- 
ance is very small. 

‘‘Skeeter’' sailors claim, 
that they go 100 miles an 
hour and more in their little 
boats, but the only official 
record of speed is eighty 
miles an hour clocked last 
season over a measured mile 
on Lake Geneva, Wis. 

The Interstate Ice Regat- 

< Continued to p Age 156A> 



Top, heeling over -a bit os he 
makes a torn, ffnffam, Pfoltf of 
‘'Sheet**-” showing springy type 
pf runner planh most satisfac- 
tory for attaining high speed 
on fAe foe 
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Firemen Race to Ladder Top in Rescue Drill 
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It's a long way to solid 
earth when youYe at the 
top of a fireman*s ladder, 
anchored to nothing but 
the fire truck eighty -five 
feet below! Racing up the 
ladder with full equip- 
ment to rescue a dummy 
victim in a skyscraper is 
just one of the daily 
thrills at the New York 
firem en s scKfl Ol. It looks" 
dTHTglTrou Si and If is if 
you’re not trained. But 
the firemen’s school 
teaches future fire fight- 
ers to make their risky 
business as safe as rescue 
work will permit. 



Racing to tap n f the fodder is 
daily routine at firemen's school 



‘Dust Magnet* Cleans die Air af Pollen, Smoke and Dirt 



Dust-free air t purged of ninety- mrurpei 
cent of the microscopic dirt and bacteria 
floating in it, is promised the home^ and 
factories, hospitals and offices of the not 
distant future by a "du st magnet” dev el- 
oped by Westinghouse Electric and Man- 
ufacturing company engineers^ Dust par- 
ticles too tiny to be stopped by a mechan- 
ical filter are pulled out of the air by the 
high-voltage plates of this electrostatic air 
cleaner. Already the first units of this 
system arc purifying the air circulating 
through lower floors of one of Chicago's 
newest skyscrapers, and engineers are now 
at MTsrk developing units for the home. As 
the air begins the cleaning process it 
passes between hairlike wires carrying a 
charge of 12,000 volts. These wires bom- 
bard the air with ions, minute electrical 
charges, and the ions attach themselves to 
the tiny bits of dust and give them a nega- 
tive electrical charge. Then the air passes 
through a series of cells made of alternate 
grounded and 5,000-volt plates. The neg- 
atively charged dust is attracted to the 
high-potential plates, adheres to them, and 
the cleansed air passes on through the 
building. In the Chicago installation, 
272.000 cubic feet of air per minute arc 
cleaned, and it is expected that 600 bushels 



)f impurities will be collected from the air 
Ln a year. The plates themselves are 
cleaned every month or six weeks, and 
analysis of the dust shows ash and sool T 
volatile oils and greases, sulphur, bacteria 
and pollen. In the dustless home of to- 
morrow it is anticipated that annual clean- 
ing of wallpaper and frequent washing of 
curtains and rugs will be eliminated. In a 
test of the electrostatic system at Pitts- 
burgh, curtains remained clean for months. 
It is expected to aid patients suffering from 
asthma and hay fever, for pollen is climt- 




by electric wires fAen raUfffct on Wj>h-DflAog* plates 
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nated, and even bacteria, 
ment T two types of bacteria were sprayed 
into the air. averaging 650,000.000 to the, 
quart of air; after passing through the air 
cleaner a test showed only one micro- 
organism to the quart of air. The current 
cost of operation is low, a unit for the av- 
erage home requiring about as much cur- 
rent as a sixty- w^tt lamp, A particle of 
cigarette smoke is about four millionths of 
an inch in diameter. Billions of them arc 
blown into the air with every puFF. But 
they arc not too small or too numerous for' 
the electric dust magnet to tackle’ * 
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Hot-or-Cold Pack Holds 
ater for Mak' 



Tame Deer Lives in. the House ^ 
With Family’s Pet Dog 



Raised by the family since it was founcL 
by two years at^n. h Hppt Iivpq in 



near 

New 



Jersey home. 



ago, a deer lives in a 
as much a pet as the 



fiiicif in lift. Note haw ice is frozen irt 
compart me n (& in pack 



Made of rubber sealed to hold the water 
to make, ice cubes, the latest ice pack is , 
handier to use than many of its predeces- 
sors. The ice is made by putting the pack 
into the freezing compartment of a refrig- 
erator for about forty-five minutes. Flac- v 
ing the pack in hot water prepares it for 
use as a hot pads. No refilling of the water '■ 
compartment is required. 
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Hand-Pushed Bicycle Scooter ' * 






Is Steered by Foot 



Tame deer eating out of a dish placed era shelf 
of the kitchen cabinet 



There's room for one passenger and a 
pup on this two -wheeled scooter. The 
youngster, seen on a bea ch in Belg ium, 
steers her “bike” wi th"Her feet and propels 
it with the sticks held in her hands. 



dog. Each afternoon the deer and the dog 
take a nap together. But at mealtime, the 
deer either eats from the table or rears on 
its hind legs to reach a saucer of orange 
marmalade placed on a high shelf. 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in T any device described in Its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 
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Speaker Sees Own Voice 



'****“ letter's 
tuhe containing maze of mirrors 



You can not only hear yourself talk, but 
also see your own voice. A “lest tube'* in- 
vented by an Italian makes it possible to 
the speaking voice by watching it in 
action. The long, slender mptaj tube con- 
^^tains an intricate maze of mirrors. It is 
^ inserted far back in the speaker's throat to 
“focus” on the vocal chords. On its under 



* ’ * t • / * 

eveloped by the crash. The new type 
lightweight running gear is also given a 
breakdown test on a special a xle- testing 
achine. A speed equivalent to eighty 
es an hour on the rails is maintained 
til the axle breaks, and good axles stand 
p far 200,000,000 revolutions, or the equal 
f a half million miles. of travel, 

JU>( ¥^ 

Teletype Board for Football 
Aids in Announcing Game 

S Keeping up with the football game is 
nade easy for the radio announcer by a 
1 cl ot y ; •■e n \ a c h t n c which fla sh es the names 
of players as they carry and pass the ball 
or make tackles. The machine consists of 
a sending and a receiving unit linked by 
flexible cable. The sending unit, in front 
of an observer, has twenty-two push but" 
tons for the names of players on the two 
teams. As the observer presses a button 
on his board, a light flashing on the an- 
nouncer's receiving unit indicates the 
name of the player handling the ball or 
making a tackle at that particular moment, 
Thus the announcer may concentrate on 
the play as the names of players are flashed 
before him. The observer’s job consists of 
memorizing the players’ names and num- 
bers and following the ball on the sending 
board by touch system as he picks up the 
numbers on the field through field glasses. 
The machine was constructed by engineers 
of WBBM, Chicago. 



side is a pinhead opening, and at the tip 
are two tiny electric bulbs furnishing a 
strong light. A vocal student can peer into 
one “finder’’ to watch his voice, while the 
teacher observes through another eyepiece. 
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Railway Cars Sent into Collision 
for "Crash Test" of Strength 



Crash tests for fully loaded railway cars 
are giving engineers a practical demon- 
J V ' stration of the strength or weakness of rail 
equipment. Both passenger and freight 
cars, loaded to a weight of 3ghty-four 
tons on the rails, are sent into collision 
while instruments installed at 120 points 
on the tops and sides measure the strains 



Observer fallowing boFF with aid of glasses and 
button.? 0iy\(eIetype board 
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Hill-Climbing Tractor Pulls Skiers on Big Sled 



Ski party boarding twenty- five -passenger 
sled for ride up mountainside behind truer 
tor* in front view at fight , notice Jingle 
track made pi angle irons which grip srUnV 



Modern counterpart of the old-tini^ hay- 
rack ride is the motorized snow sled for 
skiers, A single-track tractor was devel- 
oped by the U. S, Forest Service to haul 
parties of skiers up the slopes of Mt. Hood 
in Oregon, and a similar "Sno-mntcu"^ and 
sled is being built for winter sports at Sun 
Valley, Idaho. The power unit is a four- 
cylinder heavy-duty gasoline engine 
mounted on a track consisting of angle 
irons with one side projecting to bite into 
the snow. A flat steel plate over the track 
spreads the weight uniformly so that pres- 
sure on the snow is only twelve ounces per 
square inch, about the weight of a man on 
snowshoes, The tractor has several for- 



ward speeds ranging from one to twenty- 
five miles an hour; it can climb forty- 
degree mountain slopes and turn in a thir,- 
ty-foot radius. The flat-bottomed sled 
carrying twenty -five passen gers has guid- 
ing runners on each side and in the center 
extending several inches down into the 
snow. These furnish resistance to permit 
the operator to steer the tractor. 



Belt -Lading Tpol‘ Inserts Hooks with Hammer or Vise 

Either a hammer or a vise can be used 
to apply hooks in lacing belts with a tool 
now available,,, The hooks are supplied in H 
strips and cut to the required width to fit 
the belt, then inserted in a magazine, The 
belt is placed between spiral spring -pres- 
sure jaws and pushed firmly against the 
magazine. The hooks can then be driven 
into the belt either with hammer or by 
tightening a vise. The tool is particularly 
useful when a belt must be laced away 
from a/shop. - 



While faws hold belt in position, hammer drives 
hooks in to form §he laced joint seen at right 
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** V°U are ready to take your first bob- 
* co* filed ride down the Mount Van Hoe- 
venberg run at Lake Placid. A sinking 
■j* sensation wells up within you as you gaze 
down the mile-and-a-lialf course with its 
twenty -six turns. 

You adjust your crash helmet and gog- 
gles as the sled is placed at the starting 
line. It is a massive contraption of steel 



and timber and must weigh 
close to 500 pounds. The 
driver examines the steering 
wheel while the man in the 
No. 4 position tests the saw- 
tooth brake, The place direct- 
ly behind the driver is as- 
signed to you. It Is the safest 
spot and besides, your weight 
cahi be used to advantage 
there. As you place your feet 
on the footrests and your 
hands in the straps at the 
s i des, ih e steersman an- 
nounces that, owing to your inexperience, 
the running start is to be precluded. Then 
the man in the control tower gives l he 
starting signal. 

'‘Track clear, 11 

“Ready go!” 

Slide attendants pu.sh, and down the 
snow and ice -packed runway streaks the 
bobsled like a meteor. As Eyrie, the first, 



To Pi spectator# It fie the fm 

watch the bobsled whiz h y. B ol tow , 
iaur-tnan boh taking u fi atfi turn 
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major turn, nears you realize 
that you are experiencing 
the most thrilling farm of 
rapid transit known, The 
proximity of the earth and 
the blurry scenery intensify 
the sense of speed. The bob 
hurtles on to Whit ef ace, 
fashioned in the shape of a 
hairpin and named after 
m a j est i c Wh i te fa ee m o 11 n - 
tain. Here the sled climbs a 
wall of ice. almost at a right 
angle to the ground, to take 
the course beyond at a beau- 
tifully accurate pitch. 

At Cliff side, the next turn, 
you feel your neck snap 
backward and your heart do 
a flip- Rap. Diving out of 
Cl iff side onto the straight- 
away, the brakeman on a 
signal from the driver barks: 
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SLIDE RULE 



1 



Top, up a wall at ice on a run in Germany. Bottom, bmllfine a run by laying * ce squares 
on the turn?. Course if watered to free ic the squares uniformly 
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other speed spurt- Now 
the bob is traveling at a 
terrific clip; the wind is 
knifing your leather jack- 
et and the snow is hot 
sand against your face. 
The sled's progress is re- 
ported from the control 
towers to the crowd over 
loud speakers. Famed 
Zig-Zag is the final 
brcath-catcher, It is a 
double reverse bend, the 
supreme thrill. From the 
straightaway the bob hits 
Zlg F the right bank, and 
from here skims on 
through two more curves 
before passing the finish line in a minia- 
ture blizzard as the brakes are applied. 

The ride of a lifetime! 

Physical science, mathematics and con- 
struction engineering have contributed to 
the development and safety of this pulsat- 
ing sport. So perfectly designed are the 
great slides that a riderless bob can ne- 
gotiate them without upsetting. By no 
stretch of the imagination is bobsledding a 
juvenile sport. Mature individuals of sound 
physique and steel nerves arc required to 
pilot the bobs. When the German four- 
man team lost control on the Lake Placid 
run a few years back, its sled jumped com- 



“One— Two — Bob.” This, 
you remember, is your 
cue to case back with the 
two crew members be- 
hind you and then sit up 
forcefully, thus giving the 
sled extra momentum. 

Shady Corner looms 
ahead. It is a twenty-two- 
foot turn that angles to 
the right. The driver en - 
ters it high and comes 
down the bank fairly 
early. Again the com- 
mand is given to bob. An- 



Topy whizzing arnijW a turn. Center, run rn summer, devoid of toe. Bot- 
tom,. hairpin turn tfiUff skill of the championship hobtfedders 




Top, u?atch‘nir sled take a cwrfle. Center, putting final touches 
on tsot rMrt. Bottom, engineering a hill mahe$ possi bit the thrift 
of high speed on the big runs 

* 
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bobsledding yearly at. Lake 
Placid and only minor 
spills Lave occurred dur- 
ing Uit 1 lime the run has 
been operated by the Con - 
s e r vat ion Department of 
the State of New York. 
Manned bv competent 
drivers and brakemen, the 
sleds are equipped with 
saw-tooth brakes, capable 
of bringing a sled to a com« 
plete slop within seventy 
feet even at top speed. 

There are approximately 

{Continued to page 120 At 
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pletely oil' the course, flew 11 
feet in the air and landed in 
forest. Three members of th< 
team suffered assorted fractures 
the fourth a serious back injury 
Such accidents are a rarit 
however. Approximately 10 t 0l 
enthusiasts taste of the thrills i 
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Latest Inkwell Saves Ink 
from Drying Up J /? 

Made of acid*- 
plltsfekTlo 
^wilhsHEfidf the ac- 
^tion of ink, a new 
^inkwell prevents 
,ink from drying so 
W rapidly* A special 
yj feed bottle is in- 
verted in the well, 
feeding into the 
pen as required 
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Hummer slriftvx blow &H*r Mnuf m; j7rn.fr rjas 5 of rn 
dustfiul lighting fixture to prove it won't 



Safety Cuffs for Operator of Press 
Pull Hands Out of Danger 



To demonstrate its ability to withstand 
Cheavy blows, a shatterproof glass devel- 
oped for industrial lighting fixtures was 
struck time after time by a hammer at a 
Recent business show. The glass not only 
ontkifedthis punishment without shatter- 
ing, but stood up under a heat-resistance 
test in which Dry Ice was applied to one 
side of the glass while molten solder w r as 
splattered on the other., 



Cylinder Clock Sliding on Incline 
Tells Day of Week and Hour 

Popular more than a century ago be- 
cause of its mysterious working, a cylinder 
clock moving down an inclined plane told 



Nlie time and the day of the week. The 
hours and days were marked along the 
edge of the incline, and a needle attached 
ft) ihe metal cylinder indicates hih e time. 



Cuffs with attached cables 
hands before r 



snatch away operat or’s 
ir ess closes 



Handcuffs of leather which snatch away 
the worker's hands as the press starts 
downward make it impossible for the op- 
erator to get his fingers caught, A visit to 
almost any large industrial plant, where 
many of the workmen exhibit hands with 
scars and perhaps $ finger missing, deni- 



Seven-day doch fells time irs the cylinder rolls doum 
incline. Days and hours d^e ruled along side 
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onstrates the value of the 
safety cuffs. Forcible 
withdrawal of the press- 
man’s hands from the 
danger zone is accom- 
plished by cables attached 
to the handcuffs. Speed 
of the apparatus is ad- 
justable to that of any 
press. The cuffs have 
broad leather bands that 
fit around the wrists and 
small straps that fit be- 
tween thumb and fore- 
finger to prevent the 
wristbands from slipping 
up the forearm. When a 
new job is placed on the 
press* the foreman adjusts 
the speed of the handcuff 
cables and the distance of 
the withdrawal. 
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Corn Harvester 



Mechdri 

Picks Ears from Two Rows 






Pump Sucks Smoke 
Out of Burning 
Building 



Working on two rtiu* at' a time, this mechanical corn picker harvests 800 
bn^hds a day, squeezing ear$ from stalk and landing them into wagon 



W 




Clearing the way for firemen to combat 
flames, a vacuum pump sucks smoke ouL 
of burning buildings. The machine, with 

long hose attached, ia lowered . h 



f 
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"l iicuuftj cleaner** sucking gntokr. 

building is shown in demonstration 



smoke -filled basement, or other part of a 
building, and the pump is started. Quickly 
the smoke is withdrawn from the base- 
ment, enabling the firemen Lo approach the 
flames without the risk of being overcome 
by smoke and fumes. 



Cleaning up a cornfield is a fast job with 
the latest mechanical corn pickers* which 
handle two rows at once. The corn is forced 
between two rollers which squeeze off the 
cars and drop them on an elevator which 
loads a wagon. The average farm hand 
can pick sixty bushels a day. This mechan- 
ical picker harvests 800 bushels a day. 

-dLp ([0 P* 

Swivel Base Socket for Light 
Permits Change in Focus 




the socket is built 

to last throughout the normal burning life^ 
cHfiapproximately twenty^ 
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El ectric lights 
used in a new 
swivel base socket 
may be focused in 
any direction at a 
touch of the hand. 
The socket has a 
bellow -like b a s e, 
permitting the 
light to be turned 
in the direction 
desired. The man- 
ufacturer claims 
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PACKING-DRAMA 
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H SHRILLS always have been the back- 
1 bone of motion pictures. A pioneer 
director tells of how his company once 
heard of a big fire raging on a near-by 
street* They rushed to the scene. Some- 
how the performers managed to get past 
the police lines. As the cameramen ground 
away, the players hustled in and out of the 
burning building. The director viewed 
these scenes in the projection room and 
set his writers to work weaving a story 
around them, After taking a few addition- 
al scones on their lot they had a movie. 
Thus many early movies were made. 

Adding thrills to pictures is still an im- 
portant business, but it is now done with 
careful planning. Dangers to life and prop- 
erty are cut to a minimum. Stunts have 
been worked out with miniatures and 
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camera tricks that would have bewildered 
the old timers. For an effective background 
for “In Old Chicago,” Twentieth Century- 
Fox built a prop city of six square blocks. 
The set was isolated because setting many 
of the buildings ablaze to represent Chi- 
cago’s fire created a fire hazard. 

Ten truck loads of steers were hauled to 
the studio for a sequence in which they 
broke out of the stockyards. The fence 
was* weakened where modern cowboys, 
working out of the camera’s range, chased 
them through. To get close-up shots of 
the steers Cameraman Jack Young hid in 
a pit with two cameras, Toward the end 
of the stampede the boards began to crack 
and had him worried for a few minutes. 
As in many stunt scenes the cameraman 
often takes a greater risk than the players. 






■im, the. FILMS 




Right, fighting fire in ** In Old Chi - 
C ago** Left, top and center, spray- 
ing liquid smoke around prop miti 
and ouer vat of "molten rtltfflf,” 
JWrcm. mixmj liquid jmofte 



Fire-fighting scenes usually make the movie audience's 
hearts go pit-a-pat, but they arc dangerous to film, al- 
though every major studio maintains its own fire depart- 
ment* To reduce the fire hazard, men in the special effects 
department have worked out tricks in producing arti- 
ficial fires. Liquid ,smoke, like, that used by navy fliers 
to hide a battlcficet, is the basis of mgjny modem movie 
fires* Lights out of the camera's view play on the rising 
smoke and this photographs like real flames. Electric 
fans arc used to move the thick smoke rapidly. 

A Bessemer converter belches sparks high in the air* 
A great vat of molten metal boils over with a roar. Flames 
shoot out of a furnace door at a fireman* It looks like a 
real steel mill* yet it is only a prop setting for Universal's 
‘"Radio Patrol/' The special effects and property depart- 
ments spent weeks planning and building it. Wood was 
the principal material used. To obtain the effect of boil- 
ing metal a mixture of lye, water and aluminum was 
placed in the vat. Before every scene a property man 
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Another camera WCuO of the sedan after it Crowded 
road tier off bridge 



catches a stunt man toppling 
backward, but be only goes back 
so far and there the film is cut. 
Next a dummy of the policeman 
ts dropped from the top of the 
sound stage and the camera 
catches its fall. Then these pieces 
of film are connected with a view 
of the real player, acting as if he 
were nearly dead, on the rail- 
way tracks below* 

Most dummies are made from 
soft rubber. They fall more real- 
istically than those st tiffed with 
sawdust, used in the old days. 
An actual life cast of the player 
whom the dummy is to represent 
is made from rubber* 

For a scene in “Love Under 
Fire,” twenty stunt men were 
asked to jump of? a freighter into 
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Topt row dster flying through «<>* Center strip, 

left, wiring and priming car to tipfuJc und burn. 
Center, Sedan crowding roadster off roud, Right, 
Camera catches roadster's crash and i/irn f he fire 



sprayed smoke around the furnaces with a 
liquid smoke can* which looks like a big 
coffeepot with bellows attached* 

Fights on the edges of cl ills and on sky- 
scraper roofs are popular. A policeman is 
seen toppling backward off a girder, then 
falling through space and finally trying to 
move his crumpled body from a railroad 
track. How is it done? First the camera 
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Top, stunt man toppling off ship after fight before 
the eurriem. Center, left , rubber dittrtniy of police- 
man hanging from top of sound stage, if « L iW he 
dropped cell u! ri cumfruf are ready. Right/ aetpr crum- 
pled tin rail* erf ter apparent fail 



Horses don't like the idea of falling any 
better than humans. Cameramen would 
have a long wait to catch a horse stum- 
bling. But movie directors have tricks that 
will make a horse fall. One of these is the 
‘'miming W/ 1 They hobble the horse’s 
front feet. A thin wire cable connects the 
hobble and a stake some distance away. 
When the horse runs the cable’s length he 
automatically falls, throwing his rider. 
This stunt is usually done on the desert 
sands or on soft + grassj^ earth to save the 

(CcfttinUcd to page 144A} f ^ 
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Bottom r Cameramen ortd director ip perilous posi- 
tions high in rigging of ship, ready for filming 
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other thriller of the Sett 



Los Angeles harbor and 
stage a battle for the pos- 
session of a lifeboat 
Stunt men usually fight 
with open fists to avoid 
injury to opponents. Fist 
fight s bet w eon movie 
stars arc rather slow, but 
the camera Is raced to 
make them look exciting. 

The secret of taking a 
fall with minimum injury, 
according to stunt men, is 
the ability to keep the 
body relaxed until the 
impact. This applies to 
falling off boats as well 
as off horses. If one lands 
in the sea on his back aft- 
er a thirty-foot fall he 
may break his back. 
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‘Bird Cage' Walnut i J icKer 
Makes Harvesting Easy 






Picking up nuts with “bird -Case 1 ' harvester, Inset 
shows triangular springs fftuf grasp walnut* 

Gathering walnuts without inflicting a 
lame back is the purpose of a special wal- 
nut picker designed for the small orchard 
man. It is a cage made of galvanized wire 
and mounted on the end of a pole so that 
stooping is unnecessary. A triangle of 
three small coil springs picks up the nuts 
and they are removed through a small door 
ipi the o^-fhe cage. 



/ 

Wheel Tester Blinks Neon Eye 
If Wheel Is Off Balance 



tion and accelerates it to the vibration 
point, then releases it and the neon light 
is switched on, As the wheel revolves, the 
eye flashes, indicating at what position the 
wheel is dynamically out of balance. After 
the wheel is completely balanced both, 
statically and dynamically, it can be run 
at the highest speed obtainable without 
making the nepn eve blink. 

Mill 

Phone Message Parked on Tape 
Is Repeated After Delay , 

It may soon be possible to “park 5 ' your 
telephone message on a magnetized steel 
ribbon until the proper party arrives to 
receive it. In the Bell Telephone labora- 
tories, engineers Have succeeded in parlT- 
ing messages for a short time on a thin 
steel tape which is passed between the 
poles of two small electromagnets at a 
speed of one foot per second. The speech 
current, flowing through the magnet wind- 
ings, produces varying magnetization in 
the tape, and as the ribbon passes between 
the poles of a sacond similar pair of mag- 
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Winking its neon, 
eye as a warning 
signal, a wheel- 
testing machine 
gives precise indi- 
cation of any un- 
balanced condition 
in the wheel. A 
motor drive puts 
the wljeel in mo- 



Magnetized steel ribbon dr which telephone message 
is parked until repeated on loudspeaker 

nets several feet away, it induces in their 
windings currents corresponding to the 
magnetic pattern and thus to the original 
voice current. The w'ords are repeated five 
seconds later by a loudspeaker. The tape 
pan be used again after the magnetic pat- 
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and varying magnetic 
field. During experiments 
made thus far it has been 
possible to delay delivery 
of messages only a brief 
period, and no attempt 
has been made to put the 
method to actual use. 



in Jumping an Embankment 



Gas Mask Guards 
Fireman from 
*y Smoke 

Protection of firemen 
against their nemesis, 
smoke, is afforded by gas 
masks. Now used as 
standard equipment by 
some fire departments, 
the mask enables the fire- 
man to reach the source 
of the flames. Smoke has 
claimed the lives of many firemen at- 
tempting to get into strategic position to 
combat fire, in .addition \a overcoming 
many others. * / -,/«/ ■*# 



Quick eye of camera catches fiffy^miie^an-hotir army tanh iff the qtr as 
hurtles oDer embankment during in Pfitrii 



One of the army’s new light tanks wa^, 
caught ”011 the fly” by an alert cameraman 
as it leaped an embankment at high speed 
during maneuvers at Indian town Gap, Pa, 
These tanks, ]ust adopted by the U, S. 
army, can travel at fifty miles an hour. 
They carry three machine guns and two- 
way short-wave radio equipment. 



Cows Are Now Wearing Rubbers 
to Avoid Spread of Infection 

Rubber galoshes 
now the tiling 
for cows. It's a 

matter of health, ff 

not style, The rub- 
bins were devel- 

•* oped to prevent ^ Jh 

the spread of in- flk 

^ fection among cat- j jfl 

■ tfe suffering from fSigP "■ 9mX 

hoof diseases. L ,_L, • ------ 

Similar foot cov- 

. • e rings had previously been tried on sheep 
-/ and had resulted in a considerable saving 
of losses to farmers. 



f Our Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



Fireman ute art n g mask tar protection against s 

is shouin entering burfijndf frui/Jinff 
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tem is removed by pass- 
ing it through a strong 
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Army Tank Takes to the Air 
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Giant Press for Plane Parts 
Speeds Up Aircraft Building 



tie part of the roof- Shap- \ 
big of the parts on this big 
press, and a smaller one*" 
installed sometime ago, J 
has resulted in a reduo V 
tion in tool costs, as much^Y 
as twenty-five to onje t Jj 
over conventional rc-» \ 
quirements. The parts 
are all of aluminum all^.N 



Fountain Pen Latnp^ 
J for Soldering Gives S* 
Quick Heat 

Blue flame hot enough 
^ to melt brass or copper is 
obtainable with a pocket 
** soldering lamp invented 
recently. Burning meth^A 
U' ylat-'d spirit, available **' 
r> anywhere, it reaches 

heat of about ^ 
DTpSO degrees Fahrenheit ^ 
within fifteen seconds. 
The little bmp consists of O 
^ t wrj i. . Imdurs, the "heat**—- 
Her” and “carburetor ”>r 
I containing wicks and a 
^supply of spirit to last* 
^nearly an hour* A few w 
"^seconds after lighting the ^ 
Vheoter/’a L^as flash bio 
L_at great speed and pres- 
1 sure 



from ihe side of the 
"eft rburet or” cylinder 
nozzle, becoming a torch 

of blue flame. 



Here is the giant press in place, ready to stump out nirpfanc parts quickly 
to speed up production of air liners. It is four ,-tpriea high 



For increasing production of airplanes, 
the Douglas Aircraft company has installed 



a four' -story, 4 20- ton hydraulic press which 



wfll shape several thousand kinds of parts. 
Completely self-contained, the press has tx J 
pressure capacity of 5,000 tons created by vj 
ra single hydraulic ram six feet in diameter 
actuated by oil under a pressure of 2,500 ** 
pounds per square inch. The hydraulic: 
pressure is generated by four giant rath, 
pumps driven by two 150-horsepow.r j 
electric motors. Covering as much floor 
space as the average home, the press is set 
into a special foundation of reinforced con- 
crete. In order to move the press into the H - L 
Douglas plant, it was necessary to tear 
away the front of the building and disman- 



soldering tump prot/uc^s blue flnme under 
high pressure, hot enough tp melt capper or brass. 

^Jpper cyUnder is "carburtior/* tower iSj “Ijeater” 
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Tractor Helps Raze Building from Top Down 





Top, tractor pushing debris 
oMf the jfj ‘de„ Center, build- 
ing i/i process at being 
Wrecked^ Bottom, WtrrUff 
tractor to another floor 



Among 1 " 'V. ■! 'jo ; ■ - 
on which Caterpillar 
1 i tl c t qrs h a v <Tbe en us edl s 
that of wrecking a build- 
ing from the top down. A 
Diesel -powered t r a c 1 o r 
was hoisted to the top of 
a seven-story building in If 
San Francisco and used 
to push debris over the KS|1 
side after the walls had MfeuB 
been knocked to pieces by 
a crane swinging a heavy 
ball. As each story of the 
p building was wrecked, the tractor was 
lowered to the next until the entire struc- 
ture had been, demolished. The work was 
done to make way for a new building. 



HGur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return, postage. 
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Roadside Figure of Death f lants for , 

, V light supplemented 

Warns Fast Drivers 
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dt* 

each night. This 
natural light of 
day. Surprisingly, an aster receiving 100 
foot -candles and another receiving three- 
tenths foot“Candle showed little difference 



flower in 
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Arc- Welding Shop in the Arctic 
Saves Mine from Shutdown 



Even in the arctic, far from commercial 
electric-power lines, electric arc-welding 
y has become a necessity. It came to the 
^rescue recently when a mine in a remote 
section of Alaska was threatened with a 
shutdown because of a broken gearwheel. 
Eskimos loaded the broken wheel into a 
skin boat and paddled for five days to 
reach the settlement of Candle, where a 
gasoline-driven arc- welding outfit was 
available. In three hours the repairs were 
completed and the Eskimos started back. 
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This grim warning of Death the Hitchhiker may 
be used in roadn safety campaign 






While a photographer sought to get a 
roadside picture symbolic of the Grim 
Reaper waiting to be given a lift by a pass- 
ing motorist, he noticed that the figure of 
Death in hitchhiking pose had a sobering 
effect on drivers operating their cars above 
safe speeds* Now it has been suggested 
that a man in the same costume tour the 
state as a warning against careless driving. 

4 <l 



Growth Aided by Light 
from Low-Wattage Lamps 

of 1 ow t wattage. Dr. R. B r 
Un iyersity_ has found 
growth of plants 
greenhouses. The Smithsonian Institu- 
tion reports the lamps were employed as 
supplementary lighting sources for a mim^ 
ber of plants and the results apparently 
were out of all proportion to the treatment 
applied* With the intensities varying from 
less than one foot-candle to more than 
100 foot- candles, th« lamps illuminated the 

A- 



Folding Bars Form Stalls 
for Cows in Dairy 



Designed to prevent cows from tram- 
pling each other, a folding guardrail par- 
tition forms an individual stall for each $ 
animal in the dairy bam. While the cow§ 
are being milked all the bars are raised 
out of the way. Then the bars are lowered 
by one movement, giving each cow th* 
protection of a stall. , , ■« t 






Guard rait irt place after milking, ft reduces ffie 
inger of fott'a 
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Odd Puzzles Are Created by Secret Process 
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Puzzle maker, riff /it, with 
3£L> e-raf examples of his 
mystifying wark r Note 
size of puzzles in compari- 
son with that of the smalt* 
necked bottles and elec* 
trie-light globes 



Wooden and metal objects in bottles with 
necks loo small for them to be removed 
are among the puzzles prepared by a west- 
ern puzzle maker* Calling them "engi- 
neers’ problems,” the puzzles are made by 
a secret process* The bottles are ordinary 
glass picked up at random, the bottoms 
have not been removed and melted back 
and the usual "ship in a bottle” method of 
assembly has not been used* One of the 
pieces is a large power base elec trie -light 
globe from w r hich the base is removed and 
that contains three solid circles of wood 
that almost completely fill the interior of 
the globe. A pickle jar, in addition to a 
bulbous wooden shape inside, also con- 
tains a large metal washer far too large to 
have been inserted through the neck. In 
a third bottle a wooden dumbbell appears 
to have grown inside* It has one end pro- 
jecting through a small hole cut in the 
metal cap. Another puzzle is a solid seam- 
less metal ring placed on the crossbar of 
an c H ’-shaped piece of wood* seemingly 
Impossible to accomplish without welding 



on the ring or joining the wood. There 
also are wooden dumbbells encircled at 
the middle with small rings made from 
other kinds of wood. Closest inspection of 
the objects fails to reveal the manner in 
which they were made* 

■3^0 llx t l . — 

Plane Drops Food to Climbers 
Scaling Mountain Peak 

Airplanes dropping food and supplies 
replaced the long string of laboring porters 
during the conquest oj Lenin peak, in the 
Pamir range of Asia, whose 23,7?JD-foot 
peak was scaled recently by eight Russian 
mountain climbers* Radio kept the climb- 
ers in communication, with their base. 
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DISPATCHING 



Dispatcher Mur, cri q/i (fie /ob, keeping 1 r 200 trader ~ 
und -trailer units mePing. Bela w t driver signing 
maintenance card after checkup at the terminal 





/"■jNLY a few short years ago the truck- 
- mg industry was considered the puny 
step-child of other forms of transportation, 
a sort of poor relation which existed on the 
short-haul crumbs which the more pros- 
perous carriers contemptuously refused. 

Today motor transports handle one- 
tenth of the nation’s tonnage and trucking 
has become big business, a wide-awake 
competitor for every pound of freight to 
be hauled, a lusty, tough youngster in the 
transportation field with a rich lingo of its 
own, a language as picturesque as the 
sailor’s or railroad brake man’s. 

In the argot of the trucker, explains 
Jimmy Mason, chief dispatcher at one of 
the world's largest trucking terminals, a 
tractor is a horse; a refrigerated trailer a 
reefer, and perishables are hot stuff. To 
the cross-country driver a mechanic is a 
knuckle- buster; a magneto a jolt box: any 
trucking unit a corn popper, and a tourist 
camp -a curfew park. 

Although a wealth of trucking expres- 
sions reach his ears nightly, Mason never 
gives them a second thought He’s too busy 



keeping 1,200 Keeshin tractor-and-trailer 
units moving over the highways of eight- 
een states, six nights in every week. Com- 
petition in the transportation field is tough, 
Apart from the railroads, there arc be- 
tween 3.000 and 4,000 trucking companies 
bidding for business, and rigid schedules 
must be maintained by both big and little 
operators in order to survive. 

It takes brains and courage to herd the 
behemoths over the concrete on schedule. 
Through snow and dust storms, sleet and 
washouts the truck drivers battle to de- 
liver their freight. They must cope with 
fatigue and the perils of the highway, the 
drunken or careless motorist, an occasion- 
al high jacker. and sometimes cattle from 
unfenced lands. The truck driver has a 
philosophy all his own. He ? s too smart to 
laugh at the dangers connected with his 
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Top, big truck erasing riu#r njiffc 5,0QQ-bOtird-faot log. 
Bottom, Bares and Bomb pots warn other drivers when 
truck hatts at night fur repairs 



Corn 



job but his alertness and 
make him equal to them at 
times. The safety of others is 
first consideration — no chance is 
too great for him to take in avoid- 
ing a highway crash. And when- 
ever a driver goes the limit he ei- 
ther escapes without injury or else 
he's sent home in a wicker basket. 

The experience of a California 
driver on the Sacramento -Re no 
run is characteristic. Traveling 
down a steep, winding road from 
Donner Summit to Truckee in the 
High Sierras, a United Freight 
driver, after negotiating a blind 
turn, came upon an ice-sheeted 
stretch of highway* An old model 
touring car was stalled broadside 
across his path. Seeing five per- 
sons in the car, die driver, with a 
quick turn of the steering wheel, 
sent the twenty- ton truck hur- 
tling off the road into a canyon, 
Down a 150-foot ravine, the truck 
toppled. Motorists hurried to the 
spot a few minutes later and found 
the unit a wreck. But the driver 
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accidents and grief for the 
motor carriers. A note- 
worthy one happened on 
Donner Summit last year. 
Between ninety and 100 
inches of snow within a 
week’s time is not uncom- 
mon in this section and that 
means man-sized drifts. 
The highway workers had 
battled half the night In a 



Top. these assistant dispatchers han- 
dle fleet af dty trucks that deliver 
freight to f crm-mai. fiottom. sawie- 
times loaded trucks are put on ffotearj 
and shipped by rail because no 
rtfDice can be offered by highway 



was still behind the wheel with 
only an ashen complexion and 
a small bump on the head to 
show for his experience. 

Np less thrilling was an epi- 
sode in the life of a Sacramen- 
to driver engaged in trans- 
porting gasoline from a storage 
depot to a town near by. The highway in 
front of the loading depot sloped down- 
ward with a small stream running parallel 
to it. His truck loaded „ the driver started 
dow r n the road at a snail’s pace as he had 
agreed to wait for the two drivers behind 
him at a coffee station at the foot of the 
hill. The truck had gone but a short dis- 
tance when the driver noticed things were 
growing blacker. He looked back and saw 
the sky a bright red. The gasoline depot 
had caught fire and the flames u F erc rush- 
ing down the highway toward his truck 
with alarming swiftness. He pressed the 
accelerator to the floorboards. When the 
flames were outdistanced, he learned there 
had been an explosion and the burning 
gasoline from the storage tanks had spilled 
into the creek running alongside the high- 
way, making it a roaring stream of fire. 

Highway maintenance departments have 
taken the sting out of snowstorms in most 
sections. In the mountain regions, the 
heavy snows are still productive of freak 



raging blizzard with the temperature at 
thirty degrees below zero trying to carve a 
roadway through the expanse of snow. 
Even the snow poles that served as guides 
for normal drifts were blanketed and the 
workers were cutting it from memory. On 
a winding curve, the plow had cut beyond 
the shoulder of the road but nothing hap- 
pened. The hard-packed snow beneath it 
held. 

The first truck through — a 60 t 000-pound 
Diesel — wasn't so fortunate, however. As 
soon as it hit the snow part, it went sliding 
down the mountain in toboggan fashion. 
The unit came to a halt in the valley and 
the driver and his “swamper* 1 got out to 
inspect the damage. It was negligible, con- 
sidering the distance the truck had trav- 
eled, but it was three weeks before the 
unit could be extricated because the storm 
continued and the drifts covered it. 

Storms that bring the greatest grief to 
the truckers are those which occur in sec- 
tions that are not prepared to handle them. 
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driver get* final ehechup on tires, brakes 
tights bef ere (fPffiRjf the Chicago terminal, Battom t 
by turning xiijitch a JnV*r pan fell what clearance 
lights ore required for <Var ions states 



A heavy storm in the vicinity of Cedar 
City, in southern Utah, caused a five-day 
tie-up of the trucks along the Utah Hill, 
Many of the drivers left their motors run- 
ning for five days straight while they 
helped battle the drifts. 

In the early evening hours, the big mo- 
tor- freight terminals present a vivid pic- 
ture of the magnitude of this baby among 
industries. At one of the large ones, be- 
tween 3,000 and 5 r 000 shipments — a million 
and a half pounds of freight — are placed on 
the docks to be loaded into the trailers that 
will make deliveries in 300 cities the fol- 
lowing day. Everything from pretzels to 
steel hoists is handled. Running orders 
and the freight manifest are handed to 
each driver by the chief dispatcher. When 
going into a new territory, the driver must 
acquaint himself with the special regula- 
tions peculiar to that section before leav- 
ing the terminal. For example, in Mich- 
igan, a driver must keep an accurate mile- 
age book showing how many miles the 
trailer has gone. Likewise, state laws dif- 
fer in regard to clearance lights. To expe- 
dite matters, an ingenious lighting board 
has been developed in the Keeshin shops. 
If a driver turns a switch on the panel 
marked “Ohio," the board flashes a green 
light for the left front; red lights for each 

(Continued to page 1 40A \ 
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Giant Aircraft Carrier Mothers 140 Planes 




to a brood of 140 or more warplanes, the U. S. S. ** Y or kt own " it the naPy f a biggest aircraft 
carrier and cost $20,000/100. Notice its long sweep of unobstructed deck, a flying field 800 feet Ion g 
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L E V£ R FPfflWAQCi 
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C0A5TFRL S«Ak£ 
•WTO LOW-SPEED 
GEAl FO=E MILLS 
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BRAKE J 
WITHOUT ^ 
SF Aft 4 s 
ATTACH m£NT 



First of twin giants destined to be the **Yorktown” is a 20.000-ton vessel, with a 
largest aircraft carriers in the U. St nav y T flying deck 809 ] 2 feet long and 109% feet 

th e “York town” has been turned over to wide, and will carry at least 140 planes and 

thtTnavy'Tor Newport News. The a personnel of 2,072 officers and men. Its 

two ships were authorized in 1933. The cost was $20,000,000. 

■* ' til H' 

''eed Brake Unit Makes Bicycle Easier to Ride 

Operated with gear shift lever like that 
of the automobile, a simplified two-speed 
coast brake unit invented by A t J, Mus™ 
selmart makes the bicycle easier to ride. In 
high gear, the unit operates like any plain 
coaster brake. But when the gear lever is 
shifted the gear ratio for pedaling is low- 
ered twenty-eight per cent, increasing the 
rider's power for hill -climbing by twenty- 
eight per cent. In either high, or low gear 
the coaster brake serves the usual pur- 
poses of coasting and braking. The two- 
speed arrangement is accomplished by re- 
placing the worm driver of a standard 
Musselman coaster brake with a driver fit- 
ted with planetary gear. The shift lever is 
attached to the rear forks of the bicycle 
and has no connection with the coaster 
brake until the lever is pulled forward. 
This causes two steel fingers to contact the 
two-speed unit, setting in motion the re- 
duction speed gears. The gears consist of 
a sun gear surrounded by three carrier 
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S howi rs g how two- speed unit works. Bottom, neuJ 
and old in bicycle ceasfer kru&es 
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gears, with the group en- 
circled by a driving gear* 
Since these gears always 
are in mesh t there is no 
danger of a stripping* In 
high speed the whole 
mechanism is locked to- 
gether by three steel pins*. 
When these pins are re- 
leased, by pushing the 
shift lever forward, the 
sun gear is locked and the 
wheel is in low gear. By 
shifting the lever back the 
three pins, under spring 
pressure, return to their 
normal position and the 
wheel is in high* There is 
no slippage in pedaling 
while shifting gears* 
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Giant Swordsmen Fight Duel 
at Gates of Medieval Castle 



Radio Directs Fire 
Fighters Speeding 
to Scene of Blase 



Even while they race 
to a distant blaze, London 
firemen keep inTtoucfi with headquarters 
by radio. Sets have been installed on the 
fire trucks and a radio operator is an irn- 



Visitars to a Long Island estate modeled after medle vaf castle at Seville 
must pass between these swordsmen . T/lty are statues (Jresst’J in armor 



Two armored knights brandish swords 
as if dueling at the gates of an estate at 
Westhampton, Long Island, tall stat- 
ues add a bit of realistic “atmosphere 1 " at 
the entrance t o Casa Basso, nopied after a 
medieval castle at old Seville. 
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Venetian Blind Clip-On Tape 
Is Detached for Cleaning 



Detachable for VrtrhiriTn^/ a new clip-on 
facing tape for Venetian blinds eliminates 
t bi eyesore of soiled tapes. The facing tap© 
. can be removed 
and cleaned with- 
out taking down 
S 1 he blind. One- 
eighth of an inch 
. .wider than the 
regular tape, the 
jEgw product is 
^equipped with 

Radio operator un tire track takes down message • lr . t ■ i i ^ 

tnn, J.'.d*«rt.r* wh>u rvhing t, fir. . ^ipS which hook 

v . around the regular blind tape. At top and 

portant member of the company. The two^ ^bottom the facing tape is attached with 
way system has proved to he especially^ pins or small tacks* Both cotton and silk 
helpful in calling for additional equipment facing tapes, made in several different de* 



to fight isolated fires* 



signs and" colors* are on the market, ~ K 
O 
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slat consists of one large mirror, twelv 
feet wide and six feet high, and othe 
smaller mirrors. The motor turns the large 
mirror in accordance with the sun’s posi- 
tion, A photoelectric cell arrangement 
switches on electric lamps adjacent to the 
mirrors when the_sunlight is insufficient 

JLo / 6 C 4 — 

Electric "Spigot 11 for Outside Use 
Has Weatherproof Hood 

Electric outlets — - — 

in the garden and 
on the exterior of ^ - . 

the house and ga- ' • v 

rage are made Sr . 



Note clarity Irt strip, left, Ufith piiiiliaty \ r? ■ 

compared to strip-, right f taken with ordinary lens 



an auxiliary lens now on the market. This ( 
extra lens fits squarely in front of the rrc- 1 
ular lens by means of three set screws., 
Ground by a new process providing con- 
tinuous focus over the entire lens T instead 
of over about half of the surface, the len$ 
extends one-plane sharpness of focus into 
all planes and produces excellent define i ion 
throughout the picture. Distortion of pciv 
spective is avoided and stereoscopic i 
roundness and depth are added. 



Outside Mirrors Light Room 
> by Reflecting Sim*s Rays 

Normal illumination was so poor in an 
executive office of a London company that 
some other means of lighting it were » 
sought. Finally a motor-driven heliostah 
j which reflected the sun’s rays into the 
room so w T oll that no other illumination V 
was. necessary* vyas installed* helio- 



Sanding boat with aid of electric mat Or, strapped to 
, back, and Aexitte cable 
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Radio Guides Tunnel Borers in Straight Line 
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SINGING 

STATION 
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TUNNEL tftR0P5. 



on couftst signal 
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Sketches show how radio apparatus may be used for 
guiding tunnel borers in a straight tine 

l^Ztc , 

een a great engineering feat. While the 
reject may be cheeked from every possi- 
ble angle and the utmost care employed to , 
keep the bore straight, few tunnels have * 
met exactly, A variation of only one inch 
at the start may mean that the two bores 
will miss each other entirely* The new > 
method will eliminate much surveying. 



Preventing boring crews frofn^makinj 
mistakes in tunneling through a mountain 
radio direction finders are being used to 
keep the bore from one side on a straight 
line with one from the other side, The bor- 
ing crews simply follow' the radio beam 
right through the mountain. Getting tun- 
nels to meet inside a mountain always has 

> fs ... . '> 

Envelope “ Harness” Saves Time in Feeding Typewriter 
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Faster work in addressing envelopes can 
be done w T ith a patented paper harness 
w T hich feeds the envelopes into the type- 
writer* The harness slips inside each en- 
velope in the pile, and as fast as one en- 
velope is addressed another is lifted into 
line ready for typing. The continuous strip 
passes into a basket or box as it leaves the 
typewriter. Finally it is drawn back over 
the desk and the envelope is stuffed and 
paper harness withdrawn in one operation, 

CGur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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on the twenty- first floor 
of the Columbia Broad- 
casting System building 
in New York City, the 
“Columbia W orksh op” 
goes on the air every 
Sunday from 7:00 to 7:30 
p.m. You may find Di- 
rector Reis, shirt sleeves 
rolled up, lowering a mi- 
crophone through a hole 
in the top of an empty 
elevator, or up on the 
roof, directing a frozen 
cast while the wind and 
snow whistle around the 
microphone, or in a 
Broadway subway, or 
even in the Seventh Reg- 
iment Armory surround- 
ed by a cast of 200 people* 
If you ask the director 
what radio engineering 
has done for radio drama, 
he’ll tell you first about 
scene acoustics* For 
the principle of scene 



\ YEAR ago a new kind of theater was 
started over the air with a radio en- 
gineer as its sole director, A young man 
named Irving Reis, had risen from the 
panels of the “March of Time” and 
II y wood Hotel/ 1 His experimental 
drama venture, called the ^Columbia 
Workshop,” was dedicated to the hope that 
radio engineering might blaze a new trail 
for the radio drama of the future. 

After a year’s work, the “Columbia 
Workshop” has more than accomplished 
its aim. In fact, according to many of its 
critics, it has become the radio drama of 
the future itself. For it has shown that a 
new world of art might be made out of the 
materials of sound alone — that the ”gadg~ 
ets” of the control panel and the studio 
might he utilized for effects of drama nev- 
er known until today. Up in Studio No. 3 



Top, testing the pitch qualities of an actor's Voice 
with the resonoscope. Bottom t cast rehearsing for 
“The Fall of the City hr in which ZOO Voices were 
made to sound (ike IQ t QQ0 
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“SIGHT”^ 



Top, Sparring prize fighters snppfy background for 
radio draitta, “Fifty Grand” 



would he the reason he was in 
such a picturesque place as an elevator or 
a Broadway subway. 

“In early radio. ” he tells you, ‘every 
scene* regardless of where it was laid, was 
played in the same studio, of the same di- 
mensions and acoustical properties. Sound 
effects supplied the only change in locale 
and atmosphere. But today* we have 
learned that the human ear, without ac- 
tually viewing a scene, can hear space* It 
can tell whether the voices It is listening to 
over the loudspeaker seem to be coming 
from the confined space of an airplane 
fuselage or the hard resonance of a mine 
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it comes out over a second loud- 
speaker, and is mixed with the di- 
rect sound from the first loud- 
speaker in a ratio of twenty-five 
per cent direct to seventy- five per 
cent indirect sound. 

Refs finds that the most difficult 
room lo reproduce acoustically in 
radio is the courtroom* Just a lit- 
tle bigger than a normal 
i «■ studio, a courtroom is not 
large enough to need the • 
r ever hero 1 ing effect of thj° j 
echo chamber* The ant. 
swer is to have one cen- 
tral microphone in the 
ordinary studio picking 
up twenty-five per cen^ 
direct sound, and a sec-^ 

I ond microphone on the^l 
ceiling of the same stukj 
dio, twenty or thirty feet 
away from the voices,* 



shaft — merely by the 
amount of echo surround- 
ing them* 

“Therefore, to paint a 
scene in radio drama ac- 
curately, we must play it 
either in the actual place 
the script calls for, or in 
a place which acoustical- 
ly approximates it." 

For a scene in an air- 
plane fuselage, for in- 
stance, Reis would utilise 
a tight, small, rather live 
studio; for an airplane 
fuselage is 



small, and I ' 1 "'73 

made of metal which has 
an echo. For a scene in a normal room, he 
would use another studio, of the approxi- 
mate size mentioned by the script. For a 
scene in a clothes closet he would place 
his actors inside a heavily absorbent, 
soundproofed booth. And for a scene in a 
mine shaft Reis uses an echo chamber. To 
make voices sound as though they were 
talking at the bottom of a : mine shaft, 
he sets up a microphone in an ordinary 
studio. Sound from this microphone trav- 
els to the control panel in perfectly nor- 



mal fashion, where it comes through one 
loudspeaker. At the scime time, a second 
wire carries the same voices down to an 
echo chamber on another floor of the 
building. This echo chamber is nothing 
more than a long reverberating room, with 
a loudspeaker at one end, and a micro- 
phone at the other. The sound comes out 
through the loudspeaker down here, where 
it is bounced across the room, and picked 
up by the second microphone. From there 
it is returned to the control panel, where 



Top, ilfterminmf proper tone of frequency oscillator* 
Center* echo chamber for giving illusion of voice* in 
Hast space. Bottom, human heartbeat going on the 
air as sound effect for The TeU-Tal* t fimart" 

Archibald MacLeishs "The Fall of the 
City" this spring, he had the problem of a 
great scene outdoors, a scene laid in a vast 
city, with 10,000 people gathered on the 
public square, a timeless city, empty of the 
roar of subways or the shriek of factory 
whistles. Besides this, he had the problem 

( Continued to page I2SA) 
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Sleeper Seats Forty 










ii-eln r.jJ CrrJff right, just 

finis heel at Junk ers' 
plant. One aV twin "tail 
rvdt&rs and wing Haps 
can be seen below. No- 
tice raomy seats in cub- 
art, which flGcOmrnc^fllfs 
forty passengers „ Seats 
are converted into berths 
at night 



In the huge cabin of 
"Germany's mightiest * 
transport plane, complet- 
ed recently at the Junkers' works, ’* 
are five compartments accomtno- 4 
dating forty passengers. Each 
compartment has four seals on 
either side of a central aisle* made 
into berths for night travel. Four- 
motors can drive the low- winged 
monoplane at a top speed of 255* < 
miles an hour, If has twin tail 
rudders, and its two forward land- 
ing wheels retract into the engine 
nacelles nearest the cabin while 
the plane is in flight. In the lower 
deck of tjne huge ship are located 
the pantry/ baggage and freight 
rooms aud lavatories. 



liexnical Gun Shows Flow of Air Currents 



Heating and air-conditioning engineers 
have borrowed an idea from aerial sky-* 
writers* To determine the direction of air^ 
currents in a building they shoot a smoke" 
gun loaded with the same chemicals that** 
produce a smoke screen or write white 
letters against the blue sky. 



C[Our Bureau of Information will answer 
questions regarding articles in this maga- 
zine* if accompanied by return postage. 

<*.» *J >% ,WM j . ai’e ■ J 



Engineer presses bulb of ehemiea! gun and watches 
drift Ot smoke tojJiiift air cutfenjs in bunding 
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Deaf Hear Through Fingers 
X.*on Vibration Instrument 



contents by means of a hand truck with 
grab arms that pick up the load. The op- 
erator need not touch the container. When 
he tilts the tru^k handle back, the grab 
member^ which are' curved engage the 
barrel and fitfid. It firmly until lilted for- 
ward to be released. 



Eleven-Pound Outboard Motor 

*■ i 

Cooled by Submersion 

Weighing only eleven pounds, one of the 
world’s lightest practical outboard motors 
, ^ was introduced recently. It develops one 
and two-tenths horsepower* sufficient to 
propel canoe or light rowboat, The motor 
is cooled by direct submersion, eliminating 
water jackets, pumps, pump drive mecha- 
nism and pipes* This contributes to light- 
ness and simplicity* in addition to prevent- 
ing cracking of the cylinder if the motor is 
suddenly immersed in water. The fact that 



Testing apparatus which encro/w Wnn leafed fff left 
to hear through his fingers 



Designed as a new aid to the deaf, a vi- 
^bration instrument called the multi- tacto^j 
x^picks up the human voice and changes it 
into vibrations which may be interprete d 
through the fingers. It transforms high- 
pitched tones into vibrations* hitherto re- 
!>garded as impossible. 



Truck Lifts Keg for Loading 
When Handle Is Tilted 

Heavily loaded kegs, tubs and barrels^ 
can be moved aboubivithout disturbing thts 

/ 7 flfo 
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Weighing only eleven pounds* this outboard motor 
will propel canoe or rowboat 



! the motor operates under water lowers its 
center of gravity so that it acts as a sort 
of keel for the boat, adding- testability. 
Attachment of the propeller directly to the 
crankshaft eliminates all driving gears. 
The motor will run about eight hours on a 
gallon of gasoline. The oil is mixed with 
the fuel. With carburetor and ignition in- 
closed in metal, the unit is waterproof and 
rainproof. It can be carried easily without 
danger of leakage with a full tank of gas- 
ol lie. ready to run, and it starts simply* 
the starting cord being wound on a bub at 
the end of the crankshaft. The motor can 
be started while swung out of the water 
on a hmgejpbefoxtf the boat is cast ofT. 



rms dose in on keg and lift it when handle of truck 
is tilted back, rtftaie it when tilted forward 
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(gj Paramount Picturo;, ine. 
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Paintings Guide Film Workers in Big Scenes 
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Tap and left, two paint- 
ings tr.vtfJ to guide movie . 

it 1 o rk in g on another 
painting which wifi de- 
pict spectacular scene 
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In an effort to bring greater artistry and 
realism to the screen, Hollywood’s direc- 
tors have adopted a technique which uti- 
lizes the talents of famous artists. Before 
a big film goes into production the artist 
paints spectacular scenes on huge canvases 
for use as guides by art directors, camera- 
men and other technical workers* Dan 
Sayre Groesbeck, one of the artists en- 
gaged in the work, says he is convinced 
that in every shot seen on the screen there 
should be as many square inches of dark 
as there are of light* and that the light 
should be focused in the proper places to 
prevent tiring the eyes of the audience* As 
a consequence, he prepares his paintings 
along that line and production experts 
carry out the lighting plan indicated. Car- 
icature is essential In designing for the 
movies. The artist is needed to counteract 
the deadening and diminishing effect of the 
camera, by^ emphasizing where emphasis 
is required* For example, if a belt or 
buckle were scaled to those actually worn 

p V) \ ^ fa f* r ^ . * 



by pirates, the picture would look as' 
though the studio were trying. 'fc save on 
costuming, due to the diminishing effect 
of the camera. The artist scales certain de- 
tails to counteract this effect. Although 
players may look overdressed on the set, 
that look vanishes on the screen. 
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Staples Removed from Paper 
by Teeth of Handy Tool 



Removing sta- 
ples from papers is 
made easy by a 
handy little tool 
designed for that 
purpose. Slipping 
its teeth under the 
staple, you press 
lightly with thumb 
and finger and the 
jaws close, lifting 
the staple out- , 
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is affected. At the Boston hospital, doctors 
and nurses enter the four-patient lung 
through a double door. They notice no 
sensation except a slight pressure on their 
ears, as the air of the room alternately be- 
comes a vacuum and then returns to ordi- 
nary air pressure. Room-size lungs for 
eight patients will be cheaper in the end, 
Professor Drinker says, than separate iron 
lungs, which cost nearly $1,000 each, The 
present type of iron lung induces breath- 
ing where muscles are too weak to expand 
the chest. The pressure changes come from 
blowers driven by electric motors. The 
pressure changes can induce breathing at 
any rate from ten to forty breaths a sec- 
ond. A scarcity of such equipment has 
handicapped doctors in their fight against 
the disease* _ r* 



N,J Permits Recheck of Weight 



Small Homemade Snowplow 
Ends Labor with Shovel 

Tired of digging through deep snow- 
drifts with a hand shovel, a Minneapolis 
householder constructed a motor- driven 
'plow which cleans' sidewalk and driveway 
quickly. The plow is mounted on metal 
runners, making it easy to push. A switch 
on the plow handle controls a one-sixth 
horsepower electric motor which drives a 
four-bladed fan. As the plow is pushed 
forward, the snow is forced up into an 
apron and into the whirling blades of the 
fan where it is cut into powder and blown 
out of a funnel. The funnel is reversible 
and will carry snow at least ten feet away. 



When needle is steady, lever is thrown and weight 
of parcel ia “lacked** for re-reading 



./When two persons must check the weight 
of a parcel, a scale with a locking dial is 
handy. A flip of a Anger throws a lever 
that locks the dial in position so that the 
weight can be read after the package is re- 
moved. This scale is also useful in weigh- 
ing parcels so large they cover the dial. 
The cost of mailing parcels up to fifty 
pounds in various costal zones is shown 
on the diaL 



Room-Size "Lung 1 * Aids Fight 
on. Infantile Paralysis 

Constructed as a new weapon in the na- 
tion’s battle against infantile paralysis, a 
four- patient room which serves the -same 
purpose as the one-patient "iron lung" is 
In use af, a _XWrrrm~hn I Its designer t 
Professor Philip Drinker, predicts still 
larger^treaf m e n t chambers! - Professor 
Drinker, who with L. A. Shaw invented 
the iron lung eight years ago* points out 
that room-size lungs, with space for eight 
patients, would be easier on the patient 
than lying tied to one spot by the narrow 
metal barrel employed today. More im- 
portant, it would permit the physician to 
enter and administer to the patient^ body, 
in addition to making faster progress in 
learning how to combat the effects of the 
diseasg. The lung is usgrd in treating paral- 
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CODE^^ 

TAPE 

^HEMICALLY treated paper, that im- 
^ mediately changes color upon the 
application of an electric current, is em- 
ployed in this inexpensive device for au- 
tomatic ally recording a visual record of 
radio code received on any receiver. The 
actual dots and dashes may be received 
at high speed on the tape, after which they 
can be deciphered at leisure by all- wave 
listeners who only need to refer to the 
standard radio code table* 

The instrument is connected directly to 
the voice coil leads on the loud-speaker 
transformer in the radio receiver as 
shown in Fig. 1. Signals fed into the re- 
corder are passed through a vacuum-tube 
rectifier, converted into direct-current 
impulses, and then sent to the recording 
stylus through a variable potentiometer, 
This variable control permits the making 
of permanent or temporary recordings at 
wilt, by either light or dark printing. 

Another application of the instrument 
is illustrated in Fig H 2, A standard tele- 
graph key is connected in scries with a 
4 '.-a -volt; dry battery and hooked to the 
terminal strip so that a beginner learning 
code can make his own tape recordings. 
By this method he can watch his progress 
in proper letter and word spacing. An 
additional audio oscillator enables the 
student to hear the practice transmissions 
as well as see them. Licensed amateurs 
can use the instrument for making per- 
manent records to supplement the usual 
station log, also for checking their own 
transmitting skill, and that of others. 
As recordings are electrochemically pro- 
duced there is no blotting or smudging. 
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By M*N, Beitman 



bookcase installation 
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NEK PENSIVE and 
easy to build, this 
small up-to-date a.e.- 
d.c. broadcast receiver 
is suitable for install- 
ing in a bookcase, end table 
or smoking stands No exter- 
nal ground connect ion is 
used and the antenna may 
be of the indoor variety run 
around behind the picture 
molding in the room, for lo- 
cal stations. Where greater 
distance is required a regular outside an- 
tenna is employed. 

The circuit is an improved standard 
type using the latest tubes and a 3- in, 
dynamic speaker capable of handling 2.1 
watts of the output. The unusual effi- 
ciency of this compact midget set is large- 
ly due to the use of a 2SL6-G beam -power 
amplifier tube. This tube is for the output 
stage of “transformerless” a.c.-dx. receiv- 
ers, especially those designed to have 
ample reserve of power-delivering ability. 
It provides high power output at the rel- 
atively low plate and screen voltages 
available lor transformerless sets. The 
letter “G 11 indicates glass-bulb type in- 
stead of the all-metal variety. 

Details for the metal base and plywood 
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speaker -supporting panel are given in 
Fig, 1 ; the sheet-metal base is quite € 
simple and may be formed by bending 
between wood blocks clamped in a vise. A 
keyhole saw was used to cut the 3 K i-in, 
hole in the speaker- supporting panel; all 
tube -socket and coil -mounting holes in (he 
base were first drilled with a large center- 
ing hole and then enlarged with a tapered 
reamer to the diameter specified, 

A simplified wiring diagram appears in 
Fig. 2 . Tins diagram shows an underside 
view of the metal base with all parts in 
{Contimicid to pnpf 150A) 
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Simple 5 -Meter Transmitter for Beginners 
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By Calvin F, Hadlock 

IN BUILDING the 5-meter M.O.P.A. 

transmitter to be described, several ob- 
jectives were kept in view. It had to be 
simple, inexpensive, easy for beginners to 
construct, adjust and operate; yet it must 
have maximum frequency stability and 
give a reasonable amount of power output 
at good efficiency. 

The circuit diagram shows an BK-34 
tube as the master oscillator* This tube Is 
especially designed for ultra -high fre* 
quency use. Both, plate loads are brought 
out the top of the tube as will be noted in 
the upper photo. A pair of type-4h tubes 
are used in the power amplifier circuit. 
These tubes arc easy to excite and have 
several features that make them desirable 
in this circuit. 

Please notice that cathode bias is em- 
ployed; do not use grid bias with this 
transmitter. A suggested power-supply 
unit is given in diagram Fig. 2. This fur- 
nishes all required voltages for both the 
oscillator and amplifier. However, if pos- 
sible it is better to use a separate power 
unit for the oscillator. This unit must de- 
liver about 45 rna. at 275 to 300 volts* 

AH parts should be arranged as shown 
in the photos and mounted as rigidly as 

(Continued to page IS4A> 
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Extra speaker added to any 
receiver using cither single 
or push-pull Output 
Rcier to socket diagram for 
your type of output tube, 
locate plate protig on tube 
base? slip terminal lug aver 
prong, fio not permit tug 
to touch J*f chassis, con- 
nect as sfistt'n irt cither Fig* 
1 or 2. Switch cuts remote 
speaker in or out 
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JScfotu, flexible shaft coupling mode from odds and 
ends, for use when dial or knob dees not line tip ti-iTh 
condenser or paricMe resistor shaft. £je(ension 
shafts are held with set screws 
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.Aboue, rJcfuntite sockets designed to grip lube prongs 
firmly. A'« metal extends through face of socket. Be- 
low, white paint provides a simple method for quickly 
locating the proper position for inserting tubes in tfarfe 
corner* of your receiver 
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Left, old midget cabinets can be given a coat of enamel or lacquer 
of shade required to fit in with room cater scheme 
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Radio Set with Phone System 

_ ITi 2 J 









PILLAR 



A two-way communication system is an 
inter estin g feature ava i table with a r e - 
announced line of farm and a.c. re- 
The kit includes a remote speaker 
control box which is located at the 
push-button signaling is provided and 
conversations are possible, the 
station also acting as an extension 
for radio programs if desired, 



Shift Control on German Set 

Employing the ball-joint principle, Ger- 
engineers have perfected a centralized 
control for this receiver which ap- 






MECHANICS, 

/ - . , 
pqared at a recentradjkj Exhibition in Ber- 
lin. By moving the ({pntrol knob horizon- 
tally and vertically, the operator can adjust 
volume, and change from one wave band 
another, Stations are tuned in by ro- 
tting the large dial knob in the usual 
ipanner. The multiple scale dial is the full— 
vision type listing European stations. 



Cap a city- Opera ted Relay Unit 

This capacity-operated relay will close 
a circuit when anyone approaches the an- 
tenna, which may be a wire, metal plate, 
screen or other metal object. It affords a 
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novel means for actuating advertising dis- 
plays, announcing callers by ringing a bell, 
protecting valuables, and generally con- 
trolling electrically operated devices with- 
out actual contact. An adjustment is pro- 
vided on the front panel to permit control 
of the sensitivity to suit individual appli- 
cations, The unit works on any 110-volt 
a,c, or d,c. supply line. 



Blueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Hadio Department without charge 
upon receipt of postage. 
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NEXT MONTH — How to Build a Two- Way Inter -Boom Communicator. A simple 
a,e.-d.c. master station and from one to five remote stations, for direct two-way 
communication between points up to 5 GO feet apart. Also — A High-Fidelity Am- 
plifier for Home Recording and Public Address. 2 A3 tubes and 10 -watt output. 








JNSTEAD of having the conventional 



drawer, this attractive end table has a 
lop that swings aside to reveal a spacious 
storage compartment. Making of the four 
legs comes first, and is an interesting job 
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Miter gauge is set and table i'a tilt- 
ed J? /or tufting upper end of 
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in off-center turning on a lathe* Start by 
making a paper pattern of the leg shape* as 
shown at the right in Fig. 3. Then square 
up the four pieces of stock, and lay out the 
leg design on two adjoining sides of each 
piece, carrying out the centerline to the 
ends. Fig. 2 shows the steps in milking the 
legs. The square end,, which is not to be 
turned, is placed at the head stock end of 
the lathe. This end of the work has but 
one center; the tailstock end has two cen- 
ters, the off center being located l /z in, from 
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in position. Saw a plywood bot- 
tom to fit exactly the rabbet on 
the under edge of the rails, cut- 
ting away at each corner to ac- 
commodate the legs. Finally* 
assemble the legs to the com- 
pleted top, as shown in Fig. 4, 
using four screws to each leg, 
plugging the holes. While quite 
simple, this makes a neat and 
stiff assembly t and offers no dif- 
ficulties about angles such as 
would be encountered if the legs 
were fitted by tenoning or dow- 
eling. The finish can be either 
bright or painted. Note, in Fig. 

4, that a stop pin is 
provided on the un- 
derside of the top 
adjacent to one of 
the legs. This pin is 
necessary to stop 
the top square when 
it is swung back 
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the true center on a 
diagonal from the 
latter. In turning, 
the work is first 
placed on the true 
centers and the 
complete shape is 
turned* including 
the foot. The work is then off-centered at 
the tailstock end and carefully turned to 
finish the back of the foot, after which it is 
filed lightly to remove the ridge lines 
formed by off- centering, 

In the table assembly, the legs are tilted 
out both ways at an angle of 92°. This will 
not affect the bottom of the legs, which can 
be cut off square on a band saw, but it 
does affect the top ends, A compound 
cut on the circular saw is necessary, the 
table being tilted 2° and the miter gauge 
turned 2°, Fig. 1, The gauge is in the left- 
hand table groove and is turned 2° in a 
clockwise direction, as viewed by the op- 
erator, as indicated in Fig, 1, 

Make the top and mold the edges ac- 
cording to the plan shown in Fig. 3, On 
the underside of the top, lay out the com- 
plete plan of the table, as shown in Fig, 5. 
Make the rails and crosspieces to the re- 
quired lengths. The ends of the four rails 
are cut with the table level, but with the 
miter gauge set over 2°. Assemble the two 
crosspieces together and fasten them to the 
underside of the table by means of the 
pivot pin, as shown in Fig. 6, Nail the side 
rails to the crosspiece, and set the end rails 
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These Scroll-Sawed Wall Shelves Can Fold Flat 




Here's something different m the con- 
struction of a bric-a-brac shelf. .A piece of 
plywood is scroll-sawed as shown, and the 
cutout sections are hinged so that they can 
project horizontally or can be folded Hush 
with the back. The folding feature is pri- 
marily a novelty but proves useful when 
the shelves are packed or stored. A short 
length of molding supports each shelf. As 
the cutout section exposes the wall behind. 



T h*. folding fea- 
ture a f t h e s r 

& he h ret i s espe - 
daily handy 
stur ini; sr pack- 
ing them 



pleasing contrasts are possible between the 
objects set on the shelves and the back- 
ground, — D. FL Van Horn, Lincoln, Nebr, 



Circulating Fan in Furnace Is Operated by Thermostat 



If you would like a circulating fan in the 
cold-air returns of a hot-air furnace, but 
object to the cost of operating a motor al- 
most continuously, you can put a thermo- 
stat in the bonnet to control the fan. The 
thermostat can be set to stop the fan when 
the furnace castings reach a given temper- 
ature, letting circulation of air progress in 
the natural manner. When the castings 
cool to a certain temperature, the thermo- 
stat will start the fan, thus increasing the 
distribution of warm air. This arrange- 
ment permits intermittent running of the 
fan when it is most needed and reduces 
the cost of operation considerably. The 
wiring diagram shows how the thermostat 
is installed in the fan circuit. 
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C- Clamps from Old Turnbuckles 
Have Many Uses 




Narrow C-damp$ made from turnbuchles can 6a 
used in places where regular damps are f*a large 



C-clamps that will serve for many odd 
jobs, and can be used in restricted places 
where it would be difficult to use regular 
clamps, can be made easily from discarded 
turnbuckles. Cut away one side of the 
body as shown, and hie or grind square 
faces at each end. The right-hand thread- 
ed screw is used to clamp the work, and is 
fitted with a suitable grip* A small hard- 
wood or iron block with a hole bored part- 
ly through it may be used between the end 
of the screw and work to prevent marring. 

— W. C, Wilhite, Carlin ville, III. 



Handy Too! Removes Ba ttens 
without Splitting Them 

In tearing down 
a building on 
■which were sev- 
eral battens that 
the workmen 
wished to salvage 
intact, the tool 
shown was used to 
do the work. It is 
made from a piece 
of "Kfl-in. spring 



steel bent to the shape indicated, the ends 
being beveled to a sharp edge* In use, the 
wedge-shaped ends are forced behind the 
batten, after which the tool is used as a 
pry to loosen it 



Camera View Finder Illuminates 
Iris on Photo Enlarger 

Illumination for 
the iris adjustment 
on the lens of an 
enlarger can be ar- 
ranged by mount- 
ing a camera view T 
finder above the 
lens, as indicated 
in the photo. Re- 
move the view 
finder from any 
small hand camera 
and mount it by 
drilling a hole 
through the board 
near the lens. Scattered light from inside 
the enlarger will pass through the view 
finder and will be reflected directly onto 
the iris ring, 

— Weldors H. Whisler, Davenport, Iowa, 



Make Your Own Luminous Paint 

Luminous paints may be made by mix- 
ing varnish, precipitated barium sulphate 
and dry color with luminous calcium sul- 
phide* When you purchase the latter 
chemical be sure it is labeled “luminous” 
as the chemically pure and the ordinary 
commercial calcium sulphides are useless 
for this purpose. To prepare a luminous 
paint that emits a blue light, grind togeth- 
er in a mortar, barium sulphate, 1*4 02 ., 
ultramarine blue, 3 A oz., cobalt blue, V 2 oz., 
and luminous calcium sulphide, 5% oz. 
These chemicals should be ground finely. 
To the mixed powders add varnish, 514 oz* t 
and continue the grinding until the whole 
is perfectly mixed. The quality of the paint 
produced depends on how' well the grind- 
ing and mixing are done. The finished 
paint may be applied in the same manner 
as any other paint. After an object cov- 
ered with this preparation has been ex- 
posed to light, it will continue to glow 
when placed in a dark room. The brilliance 
and length of time it wull glow depend on 
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the length of exposure and inten- 
sity of light. Luminous paints may 
be made to emit other colors by 
mixing the following ingredients 
in the same way. Green luminous 
paint consists of barium sulphate, 
lYi oz*, chrome green, 1 oz., lu- 
minous calcium sulphide,. 4 Vz oz, 
and varnish, 6 oz* A yellow paint 
can be made by substituting 
chrome yellow for the chrome 
green in the last formula. An or- 
ange paint is made from barium 
sulphate, 2*4 oz. t Indian yellow, 
1!4 07.., madder lake, lYt oz. s lu- 
minous calcium sulphide, 4% oz* 
and varnish, 5% oz, A brilliant 
red may be bad by mixing barium 
sulphate, 1 oz,, madder lake, l a 4 
oz., luminous calcium sulphide, 4 
oz. and varnish, 5Vk oz. By ex- 
perimenting with other dry colors 
and varying the proportions to 
suit, it is possible to produce still 
other colors. 



Ringer Game Played on Table 
Is Enjoyed by Everyone 




Wefe'f <i ;amc that pffflrrfs lots of fun tor long winter wVtningM 
and one that Can be played right on your dining tabic 



This Worktable Straddles Roof 
While Repairing Chimney 

To provide a worktable for holding 
bricks and mortar, and to eliminate the 
usual trouble of building one on the roof 
each time, one workman carries a light, 
folding sawbuck and a table top with cleats 




T be workman carries this worktable from fob to jab, 
and it is ready for instant use by unfolding it 



across the underside* In use, the buck is 
opened to straddle the ridge of the roof 
and the top is placed so that the cleats 
keep the buck from spreading* 

“G, E. Hendrickson, A r gyle, Wis* 



Played similar to a miniature horseshoe 
game, this ringer game is enjoyed by ev- 
eryone and will provide entertainment for 
long winter evenings. The ringers are made 
from heavy cardboard, as indicated in the 
lower detail, and the two stands are made 
by driving nails into wood disks, the nails 
projecting about 2 in. The game is played 
on a table and the score is counted as fol- 
lows: The three outer openings of the 
ringer count five points each* The next 
three openings count ten points and the 
center opening counts twenty-five* 

—Elmer A. Kellerman, Milwaukee, Wis* 



Yarn-Ball Holder on Knitting Bag 

Women who are 
in the habit of 
knitting in a car or 
on a train will find 
that a cloth or 
leather pocket 
sewed onto one 
side of their knit- 
ting bag is handy 
for carrying a yam 
ball. In use, the flap of the pocket is opened 
and the yarn pulled out as needed, the ball 
remaining in the pocket at all times, 
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in dies or on small machines and for clean- 
ing and polishing all sorts of cavities in ei- 
ther wood or metal. Model makers will find 
them especially valuable for getting into 
cramped places where they cannot use 
abrasive paper strips or squares. 



Scale on Sewing-Machine Cabinet 
Saves Time for Seamstress 



Scale along edge of sewing* machine cabinet is always 
at hand tor quickly taking F7i€a£ur£f7i«nf£ 



Cemented along the front and left-hand 
end of a sewing machine, a tape measure 
provides a handy means of measuring cloth 
quickly. If you object to a tape measure 
applied on the wood, the scale can he 
scribed in the wood. Or. if you want a real 
good job, the edge of the cabinet can be 
rabbeted and a hardwood scale inlaid. 



EMERY 

CLOTH 



Making Abrasive "Pencils” 

Mo del makers, die sinkers, experiment- 
ers and home workshop owners will find 
many uses for abrasive pencils, which can 

be made from 
pieces of emery 
cloth or sandpa- 
per, The abrasive 
material is cut to a 
diagonal shape and 
then rolled tightly 
to form a pencil 
w i t h a tape red 
end, as indicated. 
Such pencils are 
handy for smooth- 
ing up rough edges 
of glass, scratch- 
ing initials, mono- 
grams, etc., on metal, smoothing up scroll 
work, and dozens of similar jobs. They are 
also an aid in smoothing out rough places 
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Watch Crystals Handled Easily 
with Small Vacuum Cup 



Jewelers and 
others who have 
to handle watch 
crystals will find 
that a small vac- 
uum cup fitted 
with a handle, 
such as a lead 
pencil, is ideal for 
picking them up from flat surfaces, This 
lifter is especially handy when picking up 
several different crystals and trying them 
in the watch to find one that will fit. 
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Ball Thrust Washer on Wing Nut 
Makes It Easy to Adjust 



When a wing nut 
is used in a place 
w T here it must be 
adjusted f re- 
quently, a ball 
thrust washer be- 
hind it will make 
it easy to loosen or 
tighten, Small 
thrust washers of 
this type usually 
can be picked up at any junk yard inex- 
pensively,- — A, H. Way chaff, Tempe, Ariz. 



Cleaning Smalt Brushes 



Artists will find 
that they can clean 
a brush quickly on 
the roughened 
surface of a 
clothespin, which 
is slipped over the 
edge of a tumbler. 
One leg of the pin 
is roughened with 
a coarse wood rasp 



and is submerged in 



the waters — Opie Read, Jr., Chicago. 
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This cotpini'l mflfecs goad use of 
the space ufiJpr t/ic bathroom 
lavatory for convenient storage 
oif towel*,, wash cloths, etc. A 
mirrored door swings out from 
the center compartment? which 
serves u two -fold purpose — that 
of concealing thtr plumbing and 
receiving the soiled linens? Fit- 
ting the cabinet to the lavatory 
most he dane in successive steps 
to assure a neat job? The whole 
thing sets on a base of : j by 3-in , 
stock, sow-kerf ed and bent at the 
outer corners uS shown. The 
frame is covered with % -m, ply- 
wood, fastened in place with smalt 
Screws. To assure close fit with 
the lavatory, build the !?««■ first? 
then the frame of the Center rom- 
partment and finally fit the ply- 
wood sides and end shelves. 
Drawers, mirror? and the glass ora 
the tap shelves nn; optional* The 
wood is finished with several coats 
of enamel to match the lavatory 
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Sandblasting with Scratch Brush 
on Tool Grinder 




Any home mechanic toh s imx a grind*:? and wire 
scratch brush can do a good jab of sandblasting 



If a regular sandblasting outfit is not 
available but you do have access to a mo- 
tor-driven grinder, sandblasting can be 
done by dropping sand on a rotating wire 
scratch brush, which throws the sand 
against the work with considerable force. 
A flat-iron bracket carrying a celluloid 
eye shield and a funnel to direct the sand 
onto the brush is screwed to one of the 
grinder-wheel shields, and the work is set 
on a box or other support in front of the 
brush. Adjusting of both the work and the 
funnel will enable you to make the sand 
hit the work where desired. 



Window in Camera Protected 
by Paper Disk 





When you purchase a roll of panchro- 
matic film, you will find inclosed a small 

square of gummed 
fabric, which is 
used to cover the 
red window in the 
camera back while 
winding the film 

sure. The gummed 
strip, however, 
often sticks to the 
window as well as 
to the camera case, and the act of pulling 
it away causes the red insert to loosen and 
pull out of place. After nearly losing the 



insert in my camera, I attached a small 
disk of thin paper to the inside of the 
gummed fabric so that when the strip is 
pressed over the window, the insert is pro- 
tected from contact with the adhesive, 

— W* C. Wilhite, Carlinville, TIL 



Wood Turnings Neatly Joined 
with Dowel Screws 

Instead of using 
ordinary wood 
dowels in joining 
wood turnings, I 
use dowel screws, 
which not only 
make the use of 
clamps unneces- 
sary, but provide 
a joint that is tight 
and invisible even 
at close scrutiny* 

The joints are 
made by drilling 
pilot holes in the 
ends of the turnings to take the screws. 
The screw is driven into one hole with a 
small pipe wrench, after which the other 
turning is screwed onto the projecting end. 

—Clyde Utz, Bangor, Pa. 



Kinked Wire Is Straightened 
in Garden Hose 

Clamped in a vise with the teeth pro- 
jecting upward, an ordinary garden rake 
makes a good tool to take the kinks out of 
a length of iron or copper wire of small or 

medium size. The 
handle of the rake 
is blocked up so 
that the head and 
ferrule are not 
strained* The wire 
is woven betiveen 
a, number of the 
teeth, depending 
on the size and the 
resistance needed 
to straighten it, A pair of pliers is used to 
pull the wire through the teeth. 



COrdinary paper plates about 10 in. in di- 
ameter make excellent bases for bird cages 
and save cutting paper or buying gravelled 
paper for the purpose. 
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‘Lazy-Peon’ Book Ends Made in One Evening 




Depicting a peon dozing against his 
adobe hut. these book ends offer some- 
thing different from the usual trend, and 
arc easily duplicated with a scroll saw* 
The base is made of Ti-in* pine and the 
back of ^-in. pine with lij-in, plywood 
glued to it after a window has been cut 
out. The figure is sawed from either ^-in. 
plywood or hard-pressed board. Sheet 
rubber is glued to the underside to pro- 
vide friction against the table top to keep 
the book ends from spreading. A realistic 



painting job is necessary to get the full ef- 
fect* and bright colors should rule. Brads 
and casein glue are used in assembling. 






How to Figure Operating Cost of Electrical Appliances 



Have you ever wondered what it cost to 
operate certain electrical appliances* espe- 
cially those that did not have the current 
rating stamped on the nameplate? To find 




Ft's taty ta figure current consumption of electrical 
appliance that does not have wattage an nameplate 



out easily turn of! all appliances and turn 
on a few lamps of known wattage. Then 
count the number of revolutions that the 
disk in your electric meter makes in two 
minutes. Now turn off the lights and turn 
on the appliance for the same length of 
time and count the revolutions of the me- 
ter disk. For example, say the wattage of 
the lamps was 700 and the disk made 70 
revolutions in 2 min,, and for the appli- 
ance, it made 15 revolutions. Multiply 700 
by 15 and divide by 70* which gives you 
150, the wattage of the appliance. Next, 
multiply this by the number of hours that 
the appliance operates per month, which 
gives watts consumed. Dividing this by 
1,000 gives the kilowatts. Multiply this fig- 
ure by the rate charged per kilowatt by 
your electric company. 



CL a soft cloth wound around a stick is 
handy for dusting under low furniture* 
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V/ AWN INC. 

UCk' ■ PULLEY 
HOW SAIL IS 
TIP AWN TAUT 



This sail is One of tke latest types and can be taken 
down and rolled into a compact b|in^l< for carrying 



By E. O. LIEGHLEY 

A GLASS -SMOOTH, unbroken expanse 
1 of blue ice, the snap of frost in the 
wintry air, a breeze that you can lean into 
— there’s your setting for skate sails. In 
all the field of winter sports there are few 
pleasures that quite compare with the 
smooth, effortless speed attainable with a 
skate sail skillfully handled. Of course, 
there are pretty definite limits as to just 
how much sail a skater can carry safely^ 
but the various sail areas indicated in the 
details give a selection that will suit the 
majority of both beginners and old hands 
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at the sport. Practiced skaters cart handle 
the larger sails close to the wind with pos- 
sibly a noticeable increase in speed and 
greater latitude of direction, but the more 
common practice is tacking across the 
wind. Although this imposes certain limi- 
tations, it is perhaps all in all the safest 
and best, particularly if you are on an un* 
familiar stretch of ice. Cross-wind sailing 
gives you definite control, for by simply 
coming up into the wind you can stop eas- 
ily. And, when headed into the wind, one 
can reverse his direction by grasping the 
mast with both hands, one on each side of 



the boom, then duck, roll the sail over the 
shoulders to the other side and swing 
across the wind for the second tack. 

Materials for building skate sails are 
easy to get most anywhere. Sailcloth can 
be used, but the best unbleached muslin 
will serve the purpose. For a simple sail 
rig that can be taken dowm, bamboo poles 
which are used to roll rugs on will be just 
the thing for the mast and boom, but for a 
folding sail straight-grained spruce should 
be used for these parts and the bows, Fig. 1. 
As a substitute for spruce you can use % 
by 1%-in. straight-grained yellow pine 
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for the bow pieces. Fig, 2 
gives dimensions for cut- 
ting the various sail sizes 
from the cloth. Fig. 3 
gives the over-all dimen- 
sions arid areas* and Fig. 

5 shows how the sail is 
cut. Now, going back to 
Fig. notice how the 
bows arc reinforced with 
a hardwood strip at the 
center and also that they 
fit in pockets in the ends 
of the sail. A stove bolt, 
passing through the jib 
bow, is inserted in a hole 
in the end of the boom 
when the rig is set up. 

Inexpensive, double- 
purchase, self-locking 
tackle for stretching the 
sail is shown in Figs. 1 
and 4. The “stop” or lock- 
ing pulley is of the type 
often used on large shades 
in store windows. To lock 
the cord when the desired 
tension has been applied, you simply feed 
it into one side of the pulley. The stop pul- 
ley, as you see, is screwed to the tail bow 
while the other is hooked into the open end 
of the boom. Fig. 6 shows what is neces- 
sary if you want the sail and rig to fold 
into a smaller bundle. Brass hinges and 
sleeves add some weight, of course. Bow 
pockets at the ends of the sail are cut 
through as shown and the bows are hinged 



so that they will fold. The boom and mast 
are in two pieces held at the center with 
sleeves made of brass tubing. With these 
fittings the whole rig can be collapsed and 
then folded into a compact bundle for con- 
venient carrying. 

Fig. 7 gives the constructional details for 
the triangular sail and rig, a type still pre- 
ferred by many skaters. Here the rig con- 
sists of two spars, a mast and handle. All 
these parts can be made of bamboo or 
light, straight-grained wood. The tackle 
for stretching the sail is essentially the 
same as that previously described. The 
size of the sail given in Fig. 7 is a good 
average size. One of the 
details suggests an eco- 
nomical method of cut- 
ting a number of these 
sails from a single piece 
of cloth. 

This sail, when fully 
rigged, will average only 
about 5^4 lbs* in wei ght 
and will suit a skater of 
most any height. Al- 
though its performance 
hardly equals thEit of the 
sail and rig described in 
the beginning, it holds 
plenty of thrills for the 
skater skillful enough 
to handle it in a strong 
breeze. The procedure 
in getting away and in 
tacking across the wind 
is much the same as that 
used with the other type 
of sail and rig* 
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Steel Front Simplifies Building a Toboggan 




"GROOVE 



in, wide, are tapered from Va to 'fia in. 
in thickness, starting 21 in. from the front, 
to provide runners* In making the front, 
you first bend the steel reinforcing pieces 
to the desired radius. They must be iden- 
tical in. shape and the metal front must 
also be the same curvature, except the 
11- in* straight portion that is screwed to 
the wood part. The metal should be enam- 
eled in an attractive color, 

— Ambrose B. Ch arctic, Milwaukee, Wis, 



METAL SIRJPS 



Simplicity in the construction of a to- 
boggan is the object of this rolled -steel 
front as it eliminates steaming and bend- 
mg of wood. Strips of straight- grained 
maple, l /z in. thick, are held together by 
whitewash cleats with glue and screws* 
The outside and center strips, which are 



Coping -Saw Frame Shielded to Prevent Marring Work 



To avoid accidentally marring work with 
the ends of a hand coping saw, by taking 
too long strokes, one workman provides a 
sponge-rubber ball at one or both ends of 
the saw as indicated* The balls, about 1 in, 
in diameter, are slit through the center 
and slipped over the blade. 



Clothing Made Fite Resistant 

Anyone who works where there is pos- 
sibility of clothes catching fire, can make 
them resistant to fire by the following 
treatment: First dip the clothing in a so- 
lution made by dissolving sodium stannate, 
3 lbs*, in water, 1 gal. Wring dry and dip 
them in a solution consisting of ammonium 
sulphate, Vi Ib, 5 and water, 1 gal* After the 
last dipping, wring them dry again. 
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Tishing’ Pipe from Shallow Well 
with Iron Hook 




difficult job of tf fishing** a piece of pipe 
from a Weil is done in a jiffy with this tool 



When a piece of pump pipe becomes de- 
tached and falls into a shallow well, It can 
be “fished” out easily with the tool shown. 
It is a length of iron bar bent a s indicated 
and slipped tightly into the end of a long 
pipe, which serves as a handle* In use, the 
bar is lowered into the well and then 
moved around to slip the hooked end of 
the tool over the pipe, after which the 
tendency of the pipe to tip downward at 
one end binds it in the hook so that it can 
be lifted out, 

- — Carrol Baxter, Beecher Island, Colo, 



Wrench to Turn Wing Nuts 
from Pipe Fittings 




Here's a handy 
little wrench that 
will turn tight 
wing nuts easily. 
It consists of a pipe 
tee with a short 
nipple turned into 
one of the open- 
ings to serve as a 
handle. The open 



ends of the tee are 
slotted to slip over the wings of the nut as 
indicated in the drawing. The slots in the 



two openings should be of different sizes 
so one side can be used for small wing nuts 
and the other for large ones. 



Black Background Helps 
in Threading Needle 

Difficulty in see- 
ing the eye of your 
sewing-mac hin e 
needle when 
threading it, may 
be overcome by 
holding a piece of 
black cloth or pa- 
per behind it as 
indicated. This 
provides a black background against which 
the needle will stand out clearly in con- 
trast so that the eye can be seen. 



Medicine Tray for Sick-Room Bed 
Made from Soap Holder 

A metal soap 
holder of the type 
shown may be 
used to hold a 
glass of water or 
bottles of medicine 
on the bed of a 
sick room. The 
hook can be bent 
to fit any size of 
bed rail. 

Jig Aids in Tapping Blind Holes 

Starting a tap straight to thread a blind 
hole is made quite easy by using a guide 
like the one 
shown. It T s a piece 
of flat iron in 
which holes of dif- 
ferent sizes have 
been drilled and 
tapped. In use, the 
guide is clamped 
over the work as 
indicated, and the 
tap is started into 
one of the hole*s of 
the right size* 
which guides it accurately into the hole 
which is to be threaded. 

— F* Doughty, Yorks, England, 






C-HRISTMAS GIFTS 




QURPRISE your family on Christmas morning! 
k " Many Christmas gifts can be presented to better 
advantage if ‘‘staged'* than if done up in ribbons and 
fancy wrappers. Costly material and equipment are 
not. necessary. Toy Christmas trees* Santa Clauses 
and other inexpensive “props’ make effective "gift 
settings" when arranged on miniature cardboard 
stages, A string of Christmas-tree lights may be run 
through a group of stages set around a tree or along 
a fireplace mantel. Miniature flood, foot and spot- 
lights can be fashioned quickly from odds and ends 
of paper* tin foil, rubber bands and paper fasteners. 
Spotlights should be used for concentrating light on 
a small -sized gift that otherwise would not stand out. 
Floodlights will illuminate a larger object strongly, 
if properly controlled to prevent direct light from 
striking the background and killing the effect. Foot- 
lights and suspended open lights should be used only 
wUh scenes that require full, general illumination. 
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Pressure Foot on Coping Saw 
Holds Down W ork 




This pressure foot will keep small or thm work from 
moving up and down white cutting it with coping sauj 



Fastened to the frame of your coping 
saw as indicated, a pressure foot will help 
keep small or thin work from moving up 
and down while cutting it. The foot is cut 
from spring brass or steel and is riveted 
to the saw frame. If desired to have the 
foot adjustable, it can he fitted with small 
bolts and wing nuts so that it can be 
clamped in place* 



Glass Rods Quickly Softened 
in Electric Heater 

When Fitted with 
a cover of asbestos, 
an ordinary elec- 
tric heating unit 
of the cone-shaped 
type can be used 
for softening and 
annealing the ends 
of glass rods* The 
cover can he cut 
to simply rest on 
top of the unit, or 
the edge can be 
tapered slightly so 
that it will fit into 
the top of the clay 
cone. A hole is 
made in the cover large enough to admit 
the glass to be worked. If tubes of differ- 



ent sizes are to be used, it is a good idea to 
make a cover to fit each one. If desired, 
the temperature inside of the unit can be 
increased considerably by removing a 10 
of 12- in. length of the coil*- resistance wire 
from the outside. 

— Dale R. Van Horn, Lincoln, Nebr. 



Water Pipes under Coal Pile 
Corrode Rapidly 

Corrosion of gas and water pipes where 
coal is stacked against them may soon re- 
s ult in serious 
leaks. The pipe 
shown in the pho- 
tograph was cor- 
roded halfway 
through after coke 
had been piled 
against the pipe 
for a few months. 

It had but little 
farther to go to re- 
lease gas into the 
basement, when 
discovered. Any pipes against which coal 
or coke may be piled in a coal bin should 
be painted and taped or covered with wood 
strips. — G. E. Packer, Chicago. 

Anchoring End of Tape Measure 

When using a long tape measure single- 
handed, an ordinary mousetrap makes a 

good holder for 
anchoring one end 
of it. The base of 
the trap is drilled 
to lake a nail, the 
end of which is 
ground to a short 
point. In use, the 
end of the tape 
measure is clipped 
under the trap jaw 
and the nail used 
to anchor it se- 
curely to the ground or other surface 
which is being measured. 

—Charles Latour, Albany, N r Y. 



ftYou can dice sliced pineapple easily be- 
fore emptying it from an opened can by 
inserting a sharp knife into the center and 
cutting outward. 







r PHERE , S no end to 
the number of 
things you can make 
from colored crepe 
paper. The work is in- 
teresting and instruc- 
tive for young and old alike, and 
there are possibilities of making 
this hobby a profitable spare- 
time business as there is always 
a demand for clever novelties. 

Crepe paper lends itself espe- 
cially to the forming of pulled 
“raffia,” which can be wrapped 
o% f er articles or it can be woven 
and braided* Among the things 
decorated with crepe -paper raffia 
are picture frames, lamp bases 
and shades, wa step a per baskets, 
fancy flowerpot cover?, and. all sorts 
of square, rectangular and round con- 
tainers to the surface of which the raf- 
fia is glued* A group of such items is 
shown in Fig. 2. Figs. 1 and 3 indicate 
the method of applying the raffia, while 
Fig. 4 shows a basket consisting of an 
old phonograph record which was bent 
while softened in hot water, and coy- 
ered with raffia strips after it had 
hardened in the shape it was formed. The raffia 
strips radiate out from the center and the wire 
handles are wrapped. Two other items, in the 
making of which somewhat similar technique 
Is used, are the fie racks shown in Fig, G. The 
upper one consists of heavy cardboard or light 
plywood, two spools and a piece of heavy wire, 
all neatly wrapped with raffia. The lower tie 
rack — or towel rack if you wish' — is cardboard 
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CUTTING cpepe - 
paper into STRIPS 



The object of holding the paper between your 
thumb and Anger is to stretch it. However, 
children often And it convenient to stretch 
l he paper a - a separate operation before pull- 
ing it through the twister. If desired, the 
strands can be _ ven additional twisting after 
being pulled through. The paper must not be 
j i rked at any time — an even, gentle pull will 
produce the desired results. 

While many objects can be suitably deco- 
rated by wrapping them with the single strips 
• jf raffia, urn it her class of work involves braid- 
ed raffia. In this, gay col- 
or combinations can be 
used for artistic effects. 
The com pleted braids 
may be glued lo the sur- 
face of articles or the 
braided lengths may be 
glued together, depend- 
ing on the purpose of the 
finished article and the 
strain to which it is sub- 
jected. In this group are 
mats for hot dishes, shal- 



on which three wrapped 
fruit-jar rings are mount- 
ed, Of course, different 
colors are used to obtain 
pleasing contrast. 

In making the raffia il 
is essential to get the best 
grade of crepe paper 
which will n-ut break eas- 
ily when pulled through 
the "twister/* The latter is a small block 
of wood having two holes of different sizes, 
through which strips of the crepe paper 
are pulled, The twister can. be purchased 
for a few cents at almost any department 
or variety store* You can cut the \k or 
1-in. strips directly from a 10-ft. “fold" 
of the crepe paper, as you buy it at the 
store. Pins are used to hold the fold from 
shifting while you are cutting the end with 
a pair of sharp scissors* As the cut strip 
will be 10 ft. long, the pulled raffia will be 
about twice as long* Children who are cut- 
ting the crepe paper into strips may have 
to unfold it in case they cannot cut through 
several thicknesses of the paper as just de- 
scribed and shown in Fig. 5. The small 
hole in the twister takes the Vb-in. strips 
and the large hole takes the 1-in. strips. 
To start the paper strip through the twist- 
er, you cut off one end diagonally so that 
it tapers to a point. This you roll tightly 
to form a "needle" which will pass through 
the hole in the twister. Holding it in the 
left hand, let the paper pass between your 
thumb and finger as shown in Fig. 7, so you 
can apply a slight pressure while pulling 
the paper through with your right hand. 
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SHELLACKED WHEN WORK IS DR' 



low trays or deeper containers, bowls, can- 
dlesticks and ornamental match boxes, ex- 
amples of which are shown in Fig. 11. 
Among possibilities not shown here arc 
fancy cigar boxes, candy or cooky jars 
from ordinary tin coffee cans. Likewise, 
baking-powder cans are converted into 
cigarette containers; mailing tubes into 
knitting-needle cases, and odd-shaped bot- 
tles into vases and lamp bases* The proc- 
ess of forming such items consists first of 
all in braiding the strips of pulled raffia as 
shown in Fig. 8, after which paste is care- 
fully applied under each layer while the 
winding progresses, Fig + 9 r When thor- 
oughly dry, the finished article is given a 
few coats of shellac as in Fig. 10. Shel- 
lacking keeps the braid in place more ef- 
fectively than paste only, adds durability 
and makes the braid moisture resistant. 

Another purpose to w r hich the pulled 
crepe -paper raffia lends itself is weaving, 
which enables you to make colorful as well 
as durable pillow covers, knitting bags, 
purses, belts and numerous other items. 
For pillow covers and knitting bags, you 
get ordinary five- cent dish cloths. The 
cloth may be dyed a contrasting color to 
the paper to be used for weaving. For pil- 
low covers, two wash cloths, woven sepa- 
rately with the raffia, are sewed together 
at the edges. The same process is used in 
making knitting bags but in this case two 
edges of the woven cloths are attached to 
wooden handles. The finished “fabric” is 
flexible, yet it has sufficient body so that it 
will keep its shape. 

Besides the various types of 
work already mentioned, the 
making of small dolls is a pop- 
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ular and fascinating pastime for the enter- 
prising crepe -paper crafter, You can make 
the dolls simply for the purpose of orna- 
ment, to be given away as party favors, or 
they may he designed for some definite 
useful purpose, which will, of course, de- 
termine the exact method followed in con- 
structing them. They make attractive lamp 
and curtain pulls, or they can be used as 
decorative doorstops, the roomy dress 
covering a suitable weight. Another inter- 
esting job is the making of crepe-paper 
animals. You start with the skeleton, a 
framework of wire. This is covered with 
padding on which the raffia is wound. 

Or, you may prefer working with crepe - 
paper “clay,” to form various pieces of pot- 
tery. To make the clay, cut off a 1-in. sec- 



tion from a fold of crepe paper, stretch it 
and soak it m water, % cupful. While the 
paper is wet, cut it into “confetti.*' Then 
gradually add flour, *2 cupful, and water, 
Vz cupful. Mix thoroughly with a wire po- 
tato masher until the mass assumes the 
consistency of bread dough. One fold of 
crepe paper will make 4 cupfuls of finished 
“clay/’ A tablespoonful of salt or pow- 
dered alum added to this will prevent the 
formation of mold on the clay, which may 
happen when it does not dry quickly. 
Crepe clay can be applied as a permanent 
covering to vases, bowls and other objects. 
If the clay is to be removed from the foun- 
dation, cover the latter with wax paper to 
make removal easy. A coat of white shel- 
lac will add gloss and durability. 
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Toothpick Holder for Pocket 

Those who are 
in the habit of car- 
rying toothpicks in 
their pockets will 
find that a metal- 
tube holder not 
only helps to keep 
them clean* but 
also avoids break- 
age, A metal han- 
dle from an old 
mucilage brush 
makes a good tube when cleaned* and is 
attached inside the pocket by cloth strips 
sewed to the lining as shown* 




Ring Measurement Taken 
with Wooden Spoon 

When you want to give a ring to some 
member of your family, and there is noth- 
ing at hand with which to take the meas- 
urement, try using 
a wooden spoon or 
a paddle whittled 
out to similar 
shape. In use, just 
take a ring that 
the person is al- 
ready wearing and force the end of the 
spoon into it tightly. This will leave small 
indentations on the edge of the wood from 
which the jeweler can take his measure- 
men t.“F. Bentley, Jr. s Missouri Valley, la. 




Passing It On to Others 

Although the solution flf many minor ev- 
eryday problems around the home, in the 
workshop* concerning the car, or pertaining 
to your daily work, may seem rather insig- 
nificant to you, there are perhaps thousands 
of others who have the Same problems, if 
your solution was unusual, but simple and 
practical, why not pass It along to others to 
help them? These pages are a "clearing 
house"' for such ideas and if you have any 
new ones that ate exceptionally outstanding, 
don't hesitate to tell us about them. We are 
always looking for *uch short cuts that will 
save time, work and money. And, of course* 
we will send a check in payment for any thing 
that we use* 

tVrfCe fo Shop Notes Editor 

POPULAR MECHANICS MAGAZINE 
200 E, Ontario St* Chicago 



Newspaper Carrier of Stiff Wire 
Leaves Both Hands Free 




A paper is removed from thfa bag with one band 
white making change u tith the other one 



Instead of using both hands to remove 
a paper from his shoulder bag, one to hold 
the bag open and one to lift the paper* this 
newsboy uses a wire frame from which a 
paper can be removed with one hand, while 
making change with the other one, The 
frame is made of fairly heavy wire* and all 
joints are soldered, a strap being attached 
to go over one shoulder. 



Markers for Loose-Leaf Books 
Made from Shipping Tags 

Markers for 
loose-leaf books 
are quickly made 
from shipping tags 
as indicated.. The 
eyelet of the tag 
makes it easy to 
attach over one of 
the metal rings of 
the book* and the 
projecting portion 
of the tag pro- 
vides a surface on which, to write data 
which serve as an index* 
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IN THIS Christmas window display, 
“Wise Men,” cutouts of plywood mount- 
ed on a slowly moving belt are silhouetted 
against an indirectly lighted “sky” with 
prominent stars, to create a typical East- 
ern desert scene. 

Essentially, the display consists of a ply- 
wood-covered box with an opening in one 
side for a miniature stage, small electric 
motor, speed-reducing unit, and means for 
controlling the light from three showcase 
lamps. Construction begins with the frame, 
Fig. 8. The required parts are ripped from 
% and % -in* stock, almost any kind of 
wood being suitable, and assembled with 
flat-head screws. The heads must all be 
countersunk flush with the surface, Fig. 
II shows a cutaway view of the operating 
mechanism and bristol- board sky. The 
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belt trough, which also serves as a guide 
to keep the figures in a vertical position 
on their trips across the stage, consists of 
a wood core, % by 1^4 in*, onto which 
strips of sheet metal are nailed as Indicat- 
ed in the cross-sectional view. Upright 
pieces which support the sky are next 
sawed out and nailed to the frame cross- 
pieces. When these are finished, cleats to 
hold the bristol-board sky are cut and fit- 
ted in place, and the board trimmed to fit. 
Before tacking it down, make a cutout of 
a large five -pointed star in the upper 
right-hand corner and glue a piece of yel- 
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low silk to the back to cover the opening and diffuse the 
light. Then, drill several hu- in, holes to simulate light 
rays and small stars* 

Fig. 1 gives dimensions of the various parts required for the 
speed reducer. Jigsaw the pulleys to the approximate shape 
and true them up on a wood-turning lathe. The surface of 
each should be recessed approximately 1 1 m+ to take a belt 
composed of several strands of stout cord. Also turn the pul- 
leys for the trough belt. Use 3 i-in, plywood for these pulleys, 
turning two to the dimensions shown tti one of the details, Fig. 
11. and the other to a diameter of 13 in, The manner in which 
all the pulleys arc mounted is illustrated in Fig, 9, Fig, 10 
shows flic motor in place, arid Fig. 7, a wiring diagram. Wheth- 
er or not you will need a rheostat to help control the speed of 
the motor depends on the one you have at hand* and can best 
be determined by experimenting. Now for the plywood cut- 
outs, Fjgs. 2, 3. 5 and 6. Lay off 1-in* squares on a piece of 
wrapping paper, sketch the design given in the small squares 
into the large ones freehand* trace them onto AWn. plywood 
and saw out one of each. The camel cutouts are mounted on a 
J -i -in* leather belt of the sewing-machine type, using brass 
clips as illustrated in the detail. Fig. A. 

Illumination for the display is provided by three lamps, as 
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shown in the photo at the left of Fig. 7. 
Two of the lamps keep the stars glowing 
and light from the oilier shines up through 
a gap between the bristol board and belt 
trough. After the wiring of the lamps is 
completed, the frame work is boxed in 
with 3 4 -in. plywood. A layer of adhesive 
tape Is used in all joints to make them 
lightproof. Nails can be used in fastening 
the front panel, but the side and back pan- 
els should be screwed in place so they can 
be removed readily to make minor adjust - 
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mentfi. Following this 
the various parts are 
s t a i ned a n d pa inted. The 
sides of the moving fig- 
ures and palm-tree cut- 
outs are painted black, 
the edges being left un- 
finished. Bright blue 
water color is used on the bristol- board 
sky. The exposed surface of the plywood 
is given a coat of walnut oil stain, and if 
the display is to be used outdoors, a couple 
coats of shellac. 
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Homemade Ski Carrier Fits on Running Board 




fender* Clamps from an old luggage car- 



Overcoming the difficulties of transport- rier can be used to hold the ski carrier on 
ing bulky skis and poles on a car, this car^ the running board. Five pairs of skis can 
rier, made from scrap lumber, is securely be carried conveniently and they do not 
clamped to the running board. There's a extend beyond the limits of the car. Of 
Bl hcel box ft at one end, which keeps the course, it's a good idea to keep some bur- 
skis and poles nested together snugly. A lap handy for wrapping the skis in order to 
crosspiece nailed between two uprights avoid marring the finish of the car. 



Bed Table for Sick Room Improvised from Card Table 



When some member of your family must 
stay in bed for a while, and desires a 
^'dosk” on which to read or write, take 
your folding card table, open two legs and 
set it on the bed as indicated. Card tables 
are usually light so that the end of the ta- 
ble resting on the patient’s body is not un- 
comfortable. If it is, however, pillows or 
books can be placed on each side of the 




H takes only a minute io improvise this reading fljr 
writing table for a bed patient 



patient to carry the weight. A small desk 
lamp can be clamped to the upper edge of 
the table to provide illumination. 

— Robert M. Eadic, Granum, Alberta, Can. 

Vise Jaw Should Clear Bench 

Before mounting a vise permanently on 
a bench, clamp two wood blocks in the 
jaws, one on each 
side of the screw 
and extending 
several inches be- 
low the base of the 
vise. Then place 
the latter on the 
bench at the de- 
sired location, be^ 
ing sure that the 
blocks clear the 
bench edge a lit- 
tle, and that both blocks clear the same 
distance. This mounting assures that long 
pieces of work can be clamped vertically 
in the vise without striking the bench. 
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Extra Chair Seat Raises Child 
at the Table 




Plated on a regular chair, this extra seat raises a 
child so that it can reach the table comfortably 



After your child has outgrown the high 
chair, but is still too short to reach the ta- 
ble comfortably when sitting on a regular 
chair, this extra seat will solve the prob- 
lem, It is cut from a piece of plywood to 
approximately the same shape as the chair 
seat and rubber-tipped doorstops are 
screwed to the underside at each corner. 

— Axel E. Ogren, Chicago* 

Fasteners to Attach Articles 
to Brick Walls 

Here’s a good 
fastener to put in 
a brick veneer 
wall w r hen it is de- 
sired to hang or 
secure something 
to it* The fastener 
is made by bend- 
ing a length of 
fairly strong wire 
to the shape shown 
in the detail. To anchor it in the wall, mor- 
tar is removed from between two bricks, 



making an opening wide enough to insert 
the fastener, which is then twisted at right 
angles to bring the edges of the fastener 
into the position indicated by the dotted 
lines in the drawing. The space between 
the bricks is then filled with mortar to hold 
the fastener securely in place* 



Pocket knife Has Finger Shield 
for Carving and Whittling 

When using a 
pocketknife to 
carve or whittle 
wood, slip a small 
sponge- rubber 
ball over the blade, 
as indicated, on 
which to rest the 
tip of your index 
finger* You’ll find 
that this keeps the 
blunt edge of the 
blade from “cut- 
ting” into the fin- 
ger, which is rather painful when the knife 
is used for long periods* Once a slot is 
made in the ball it slips on or off easily* 



Pulling Wires through Conduit 

The next time you have a number of 
wires to pull through a conduit, try using 
a piece of radio shielding over the ends, as 
shown in the photo. This provides a thim- 



RADIO SHIELDING 



Radio shielding slipped over ends of wires so that 
they con be pulled through conduit easily 

ble to keep the wires together and prevent 
them from catching against the side of the 
conduit. The pulling strap or wire is 
hooked into the shielding and the pull ap- 
plied at the other end of the conduit. 

—Ivan Grosvenor, Richmond, Ind. 



CTar spots may be removed from the 
hands or face by rubbing them with olive 
oil, or a piece of freshly cut lemon, 
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XJOW you can enjoy bowling right in 
x ' your own home, The mechanical fea- 
tures of this table -top alley are much like 
the familiar pin-ball game, but with this 
important difference: Quick, accurate 
judgment and manual skill are what it 
takes to win. The nature of the construc- 
tion practically rules out the element of 
pure luck. 

Essentially, as you will sec, it’s a minia- 
ture bowling alley complete with gutters, 
pin spots and pit* Only one ball is used, 
however* This is shot up a trough and fol- 
lows a guide rail which ends in an adjust- 
able tangent spring* the arc of which can 
be changed by turning a graduated knob 
at the end of the game cabinet. Fig, 1, thus 
directing the course of the ball to any 
point at the lower end of the alley. Now 
you cannot set the tangent spring by trial 
and thus guide the ball consistently for a 
strike* for there is another factor: The 
force with which the ball is shot up the 
trough must be gauged very carefully, as 
the slightest distortion of the tangent 
spring will deflect the ball from its course; 
hence that nicety of control which is the 
problem of each player Individually* Oth- 
erwise the game is the same as conven- 
tional bowling. 

The cabinet is built first. Figs. 4, 5 and 
11* A 4-in, handhole is cut near the upper 
end of the bottom to give access to the 
mechanism operating the tangent spring. 
Then get nut the cross members, from 
%-in. stock* Fig, 5* boring a hole in all but 
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one for the tangent spring control rod. 
One end of the latter is fitted with a large 
wooden drawer pull. The alley can be 
made of %-in. fir plywood or birch of the 
same thickness. Before you cut this to the 
finished length, its best to get out the 
curved blocks which form the guide for 
the ball at the top of the alley, Figs. 3, 6 
and 9. Some fitting will be necessary when 
assembling these parts* The gutters fit into 
notches in the cross members A to F in 
Figs* 4 and 5, also, the inner side of the 
ball trough fits in a vertical position 
against the edge of the gutter. 

Figs. 7 and 8 detail the mechanism 
which controls the movement of the ball, 
the latter being turned from a block of 
maple and loaded with lead as in Fig. 2, 



The plunger which propels the ball up the 
trough is actuated by a compression spring 
and is bushed through a wood block with 
a piece of brass tubing as shown in Fig, 7, 
The ball trough is lined with sheet alumi- 
num up to the point where the curve be- 
gins, as in Fig, 9. From this point on t the 
facing is merely a continuation of the tan- 
gent strip, which can be made of brass or 
duralumin. About all that's left to do is 
turn out the pins, Fig. 10, from hard maple, 
draw the parallel lines on the alley with 
India ink and then finish up with shellac 
and varnish. 



([When rush photos arc required, you can 
print from a wet negative, if both sides of 
the negative are covered with Cellophane. 
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Film Slides Through This Miniature Printer 



rlfjjiiflf ure camera tans will hnd this frame a 
real md in making contact prints. It is made of 
plywood and a small piece of glass 



There’s no need to cut your miniature 
film into various short lengths for contact 
printing as this small frame enables you to 
slide the film along to any exposure. Two 
pieces of light plywood with cutouts of 
different sizes are glued together. The 
lower one has the larger cutout and also a 
slot at each end to take the film. A piece 



of glass is cut to fit rather snugly inside the 
slotted piece and a frame backing piece, a 
little smaller than the glass, is also pro- 
vided. The glass is inserted and then the 
film is pushed through, after which a piece 
of printing paper is held against the nega- 
tive by the backing piece, which can be 
hinged to the frame with a strip of tape. 



Jig for Spotting Center Holes in Round Rods on Drill Press 



This simple jig solves ihc problem of 
spotting a hole on center in the end of a 
small rod. In effect, the drilling is done up- 
side down as tho drill bit is held in a clamp 
on the machine table while the work is 
gripped in the chuck. As an example, as- 
sume that the rod to be centered is !4 in. 
in diameter. Drill a hole through a 

square of cold -rolled steel. Then ream the 
hole to Va in. and set up as shown. With a 
properly ground drill,, the hole in the end 
of the rod will be spotted on center. 

— K* F. Lindenmuth, Bamesville, Pa. 



Wetting Plaster Crack to Patch It 

Li stead of wetting the edges of a plaster 
crack with a cloth, sponge or brush before 
patching it, use a small household insect 
sprayer. It concentrates the water where 
directed and tends to force it into the 
plaster, causing the patch to bond firmly 
with the wall. 
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icate jobs, but is backed by a large piece 
to hold heat and transmit it to the tip. 

- — Joseph Petr* Omaha, Nebr. 



Fuller Ball Is Convenient Handle 
for Drawing Instruments 

Drawing tools, 
especially com- 
passes and divid- 
ers, may be made 
much more con- 
venient for use if 
a fuller ball, about 
% in, in diameter, 
is forced over the 
handle of each. 

This gives a large, 
non -slip grip. 





Self-Supporting Chamfering Tool 
for Lathe Operators 



cutting edge: 
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Ycu'tt find this easily made toot much faster for 
chamfering the edge of work than a file 

Workmen who often use a file to cham- 
fer the edges of work in a lathe, will find 
this tool a time saver. It is made from an 
old file heated and bent to the shape shown. 
The tool is held on the work as indicated 
in the detail so that the sharpened end 
bears against the edge of the work. 

— H, Moore, Hamilton, Ont., Can. 



Small Soldering-Iron Tip 
Holds Heat 





Photos Held in Loose-Leaf Binder 
by Means of Paper Clips 

When you ivant 
to keep photos 
filed in a loose- 
leaf binder, you 
can use paper 
clips, as shown, 
instead of punch- 
ing holes in the 
photos. The re- 
quired number of 
clips are slipped over the rings and then 
over the photographs, thus holding them 
securely without marring the paper, and 
photos are easily removed or replaced, 






CLIPS 





Here is a solder- 
ing-iron tip that 
can be used on 
delicate work with 
the added advan« 
tage of holding 
heat for a longer 
period than the 
usual light tip re- 
quired for this 
work. Tomakethe 
tip, take a large 
one that is old and 
pitted so that it is 
unfit for further Use and cut down the end 
with a saw or file to the shape indicated in 
the drawing. This gives you a small tip or 
Working surface wdiich can be used on del- 



Rubber Hose Aids in Bending 
Copper Tubing 

Small copper 
tubing, such as is 
commonly used 
for gas lines m au- 
tomobiles, may be 
bent at almost any 
angle without 
kinking if a length 
of rubber hose 
is fitted rather 
snugly on the tube to cover the portion to 
be bent. With the hose in position, the tube 
may be grasped with the hands, as indicat- 
ed, and bent slowly without damage. 
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Turned Candy Box Has Hinged ‘ Snap-U p’ Lid 




There’s one unusual detail in the turn- 
ing of this attractive wooden candy box, 
that is, the lid and box proper are turned 
and finished as one piece. First, you turn 
and recess the box to near the finished di- 
mensions, making the sides and bottom 
about 2 /$ in. thick. Then saw the lid slight- 
ly over si^e and locate the approximate 
point where it is to be cut to get the hinged 
section* Slip a piece of wax paper under 



th is latter portion and spread 
glue between the fixed section 
and the box. Clamp in the 
lathe until the glue is dry. 
Then set the work up on the 
band saw as shown and cut 
the hinged section of the lid 
free. Set it back in place with 
spacers the width of the saw cut between 
the two parts and re-mount In the lathe 
with a block of wood over the lid to pre- 
vent marring* True up with light finishing 
cuts* Then Install the hinges, handle and 
"trigger." The latter parts are fitted to the 
contour of the box by removing waste with 
a rasp until the hi is uniform. Then they 
arc attached with screws and a spot of glue, 
— Dale B. Van Horn, Lincoln, Nebr. 



Shovel and Spade Tied Together to Make Post-Hole Digger 



The town or city resident who occasion- 
ally wants to set a post and does not have 
a regular post-hole digger at hand, can 
improvise one from a spade and a coal 
scoop or shovel. These are tied together 
near the top of the handles, as shown in 
the detail. When connected together, the 
spade and shovel can be operated in much 
the same manner as a post-hole digger, 

— W, Mack Angas, Winchester, Mass. 



fiTo keep the inside surfaces of bread 
boxes and other tin containers from rust- 
ing, coat them with, melted paraffin, espe- 
cially the joints and cracks. 
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WIRE BASKET r^AKES A BIG SOAP 
DISH Of-; :helaondkv tub ,and 
Trt'S EKTEN5IOM LEAF (S HAN Dr 
TO HOLD CLOTHES 



HOOK -* 



WINDOW SHADE 



PROTECTING 
BOOKS FROM 
DUST WHEN 
SWEEPING 



PENCIL 

ERASER 



PENCIL ERASER ON CLOCK 
HAMMER SOFTENS LQUl> STRIKING 



Candle SCrtWad into 
holder keeps ita place 
— screw tufsr thread 
in Wax 
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To protect Wallpaper from being spited by fingermarks 
nr by sploshing you can use sheets of Cellophane , which 
are glued to f/ur Ur'idlf by rnea.ri$ of cement 



CELLOPHANE 



PASTED 

WALL 



SWITCH PLATE; 



iSON ANGLES 



'V L£W FBQM 
UNDER ^10 L 



OUTSIDE WALL 



INSULATING BOARD 



Where u radiator is lo- 
cated (uffarrrsf an outside 
matf./ojs of /lent through 
t-fi« wall can be mini- 
mized by the simple ex- 
pedient of nailing a piece 
of suitable insulating 
hoard be. hind the radio - 
tor a s iJiouin at the 

right. Left, safety mxor, 
with blade removed , is 
tffi^cfit'e for scraping 
shavings from o &nr of 
soap or o piece of ice 
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Bent Smoke Pipe Is Trued Up 
with Adjustable Iron Bands 




Bringing bent smake pipe t a its original contour by 
clomping it tightly with mefal bunds 



If you have installed a damper in a 
smoke pipe and have bent it out of shape 
slightly in doing the job t the pipe can be 
brought back to its original contour by 



clamping iron bands around it as indicat- 
ed. The bands are cut from heavy sheet 
metal and are drilled and bent at right an- 
gles at the ends to take bolts with which 
they are turned up snugly around the pipe. 

— L, H. Georger, Buffalo, N. Y, 



Brush Holders on Mixing Tray 

Instead of using 
one brush when 
retouching photos, 
which often calls 
for various tints 
and necessitates 
washing the brush 
several times, one 
artist attached a 
brush holder to 
the back of each 
section of the mix- 
ing tray so that he could use a brush for 
each tint, The holders are small brackets 
bent from thin sheet metal to the shape 
shown. This arrangement allows the artist 
to work fast and with positive assurance 
that he will have the exact tints each time. 




Venetian Blinds to DressUp Your Windows 




Tilted slats let in air and without glare. 

Quickly adjusted at any desired angle for shade 
an curing days or privacy of ntfAf, Our biue- 
prints 9 26 and 927 cover the construction of 
three different types of Vcnction Wifirf* and will 
be .st’ Fit postpaid upon receipt of a 50c remittance . 

BLUEPRINTS ON WINTER SPORTCRAFT 

I8-FT. ICE BOAT— ?74: Roomy cockpit seats 
four people. 14- ft. mad, main sail and jib. 25c. 

FRONT STEERING ICE BOA T — -7aS: 13-ft. 

cockpit. Single sail On 18- It. mast. S^fc. 25<r. 

COASTING TOBOGGAN— 657; 7 Va It. long by 

16 in, vidt. Includes data on bending slats, 
25c. 

fl»FT. BOBSLED— 632: Auto-type steering gear. 
Runner supports made from pipe fitting*. 25c. 

HOMEMADE SNOWS HOES — 796 and 797: 
Prints show how to bend frames, and string 
rawhide. Two prints 50c. 

AIR-PROPELLED ICE BOAT— 7B&: Motorcycle 
engine drive* a 52-in. airplane propeller. Ha* 
canvas -covered fuselage- 8 ft, long. 25c. 

Any si jc of these blueprints will be sent 
postpaid upon receipt of 41-00 



Blueprint Department* Popular Mechanics Magazine, 200 E. Ontario St. 3 Chicago 
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By EDWIN M. LOVE 

¥ TSUALLY spiral reeding and 
fluting on a turned column 
means a tedious job of band carv- 
ing, However, if you take time 
out to build this simple jig, your 
shaper, drill press or lathe will do the hard 
work, and the variety of patterns will de- 
pend only on the assortment of shaper cut- 
ters at hand. Once set up, it takes but a 
few minutes to do the most intricate job, 
for the jig mounts the column on bearings 
and rotates it against the cutters as the 
assembly is pushed along the fence. 

The ends of the jig are cut from scraps 
of 2 by 4 -in, stock. Two ball bearings are 
obtained, not less than % in* in diameter, 
and preferably larger. These arc mortised 
into the jig ends by counterboring with an 
expansive bit as in Fig* 3, the smaller hole 
being large enough to clear the inner ball 
races. Side pieces are 36 in. long, to ac- 
commodate a 30-in* spindle. One bearing 
end is nailed rigidly in place, the other be- 
ing screwed or nailed where needed when 
a column is mounted. Equidistant holes 
are drilled near the circumference of the 
index disks, the number being a matter of 



13$ 
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choice, although severe or some multiple 
of seven, is usually sufficient for average 
work. Each hole is numbered with a lead 
pencil- The work is turned with dowels on 
both ends long enough to take the index 
disks, dogs and washers, leaving about % 
in. to enter the bearings. Figs. 3 and 5. The 
spindle is mounted in the jig w r ith an index 
disk, dog and washer on each end. For the 
spiral guide, a strip of plywood cut with 
the outer plies running crosswise is used. 
The ends are screwed to the disks as in 
Fig. 5. After one end has been fastened, 
the index pins are inserted in the holes 
numbered 1 to lock the disks. Then the 
guide strip is flexed to the desired spiral 
and the free end fastened to the second 
disk. The fence has an upright notched 
into one edge. Fig. 5, the latter being pieced 
out if necessary with a ^ 4 - in. strip, so that 
the upright will clear the spiral guide. For 
the upper pin use a dowel; for the 

lower, a headless nail, bearing lightly 
against the guide strip. 

When setting up the jig on a drill press, 
depths stop parts are removed from the 
machine, the cutters put on and the table 
tilted to the angle of the spiral by resting 
the jig on the table and shifting it until the 
spiral appears to be level alongside the 
cutter. Then the jig is placed in cutting 
position and the fence clamped against it. 
After checking for easy movement, the jig 
is shifted until the cutter clears at the 
starting end. Then the machine is started 



and the jig pushed slowly forward against 
the fence and table, Fig, 2. When the cut 
is finished the jig is removed, the index 
pins withdrawn and the disks shifted to 
holes numbered 3, and the process repeat- 
ed until all seven cuts are made. If inter- 
mediate spirals of different pattern are de- 
sired, the shaper cutters are changed and 
the index pins inserted in the ovon-num- 
bered holes as in Fig. 4. 

The jig is used on a spindle shaper by 
laying it on its side, suitably blocked up 
from the table, and running the bottom 
against a fence, the cutters working at the 
top of the jig. Here the guide pins are 
mounted cm the shaper table. A similar 
arrangement is used on a lathe, the cutter 
working on the upper side. When design- 
ing the column to be fluted, leave coves or 
small-diameter cylindrical sections at the 
starting end, Fig. 1, to clear the cutters. 
Tapered columns are fluted by using a di- 
viding disk at the small end proportionally 
smaller than that at the larger end. 



Correcting Balky Electric Clocks 

If your electric clock has the motor 
sealed in a case packed with lubricant, and 
it suddenly stops, the trouble is often 
caused by the lubricant settling to the bot- 
tom. This can be corrected usually by 
turning the clock upside down for a few 
days, in which time the lubricant will re- 
distribute itself. 
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“Sewer Mole” Does the Work of Many Men 




For cleaning out clogged drains and 
sewers at greatly reduced labor cost, an 
electric “sewer mole” was recently put in- 
operation by a California contractor. Con- 
sisting of a powerful electric motor mount- 
ed on a movable carriage with several feet 
of flexible metal tubing inclosing the pow- 
er drive wire, and the working unit at the 
end of the tubing, the machine is a com- 
pact laborsaving aid to cities and property 



owners. The “teeth 11 are two sharp, ad- 
justable steel blades, which rotate faster 
than the eye can follow, “Boring” into the 
sewer or pipe, they reduce any hard- 
packed mass of rubbish to loose material 
that can be flushed out with a hose. Only 
two men are required to use the machine, 
which can be operated several hundred 
feet from the obstruction in the pipe. 

—Bob McLean, Oakland, Calif, 



Glass Cutter Held in Lathe Tool Post Scores Any Size Disk 



Those who have a lathe may use it for 
cutting glass disks if they have no circle 
cutter at hand. A block of wood is chucked 
in the lathe headstock and is faced up 




square, after which a piece of glass slightly 
larger than the disk required is fastened 
io the block by means of carpet tacks. 
Three of the tacks are driven into the 
block so that their heads just clear the 
thickness of the glass, while the fourth is 
pressed in with the fingers. This facilitates 
changing pieces of glass of identical size if 
you wish to cut a number of disks, as only 
the fourth tack has to be removed and re- 
placed, Penciled circles may be scribed on 
the w'ood block for convenience in locat- 
ing the glass cutter. This is gripped in the 
tool post and is lightly pressed against the 
glass, the chuck being rotated by hand. 
After the circle has been scored, the glass 
is removed from the block and several ra- 
dial scores are made from the circle to the 
edge of the glass. This facilitates the re- 
moval of the disk from the square with 
little risk of breaking it when tapping the 
glass on the reverse side. 

— J. L, Phelps, Lincoln, Nebr, 
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Stove Wood Ricks Held Together 
by Woven Wire 




Why haLC your richud xtai’e yJ oad flatter ufAeft 
strips of woU«n wire will prevent the trouble? 



When you rick up your stove wood or 
kindling, its a good idea to lay strips of 
woven wire on the rick as you pile it so 
that the wood will not roll down as it is 
used. Place the strips of wire about 1 ft. 
apart. Any scrap or old rusty wire that 
you have lying around will do the trick. 



Sliding Tray Under Bench Vise 
Catches Small Parts 

Workmen and 
shop mechanics 
will find that a 
sliding tray un- 
derneath their vise 
is handy for catch- 
ing small parts, 
which often fall to 
the floor when dis- 
mantling or as- 
sembling various 
kinds of work. The 
tray is a shallow sheet-metal pan with 
flanges projecting at right angles from the 
sides to slide in improvised grooves un- 



derneath the bench top. These grooves 
are made by screwing two strips of thin 
flat iron to the bench with washer spacers 
between them, as shown in the detail. 

— Chas, H. Willey, Concord, N. H. 



Novel Store* Window Caricatures 
from Merchant’s Wares 

Last season these clever little caricatures 
made from stock taken right off the mer- 
chant's shelves, proved highly effective in 
getting the attention of the holiday shop- 
pers. Little Miss Muffet in Fig. 1, fright^ 
cned by a large spider, makes an outstand- 
ing display with her cauliflower body, 
grapefruit head, and eyes of potato slices 
dotted with pea pupils. Carrot legs, and 
asparagus -stalk arms with a tomato spider 
pierced with green -bean legs complete the 
picture. Associated with Miss Muffet is 
jolly Santa, Fig. 4, directing attention to 
holiday foods. The Santa has a cheese face 
dotted with onion eyes having olive pupils, 
red-tomato cheeks, a parsnip nose and 
split-pea pod mouth surrounded by a mus- 
tache of peeled bananas and a cooked spa- 
ghetti beard. Carrots form fingers which 
hold a spoon. Santa threading a needle, 
in Fig. 5, centers interest on fancy work in 
a notions store. Buttons form amusing 
eyes, which are mounted on a cardboard 
face covered with silk. Silk-thread skeins 
serve es eyebrows and mustache, Wool 
yarn wound around a cardboard cutout 
comprises the beard and the hands are cut 
from heavy felt. Strips of fel . and fabric 
form the cap. The robot tennis match In 
Fig. 2 is the subject of an interesting dis- 
play for hardware stores, Tea balls serve 
as the players’ heads. The figure at the left 
consists of a potato masher, funnel, small 
cake pan, measuring spoons and a smaller 
funnel all held together with toothpicks 
and bits of adhesive tape. A potato mash- 
er, tube, spoon and a percolator cup com- 
prise the other player. In Fig. 3, style 
comes to the kitchen in a novel utensil 
display. An inverted coffee pot, resting on 
a percolator stem, forms the head, with a 
twisted door spring serving as a coiffure. 
A pan cover with a cookie mold and an egg 
beater perched at a jaunty angle, form the 
bonnet. Numerous other figures can be 
assembled in the same way. 
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These JUgijeifronJI cloarJy lie Up 
your mcfc/ianJiif lAt ifi*- 

play as off the figures are as* 
aembted from materials fin your 

shelve#, f/jfj, / and" 4 ore ■•mg* 
ge stive of fresh vegetables for 
the holiday season, white Santa 
in fig. 5 reminds the shopper 
of yurrts pad fabrics tor Christ- 
mas gifts. The robot tennis 
game in Fig. 2 and the. stylish 
bonnet e'b fig. J ore appropriate 
for the hardware stare, suggest- 
ing kit then gifts and cooking 
utensils for the holidays 
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Color Chart in Millinery Store 
Helps Customer Select Hat 




h«c <j u r-f kty to icJcC'f Cdlvr ncui fa af dtsirtdl 



Instead of having a customer try on sev- 
eral hats of different colors, the saleslady 
in a millinery store uses this color chart 
which enables a customer quickly to pick 
out a color to harmonize with the rest of 
her garments. The chart consists of a wire 
holder soldered or bolted to art adjustable 
standard, such as a music rack, and sev- 
eral pieces of cardboard of different colors 
which can be slipped in and out of the wire 
holder. In use, the standard is placed close 
to the customer as she looks into a mirror 
and the cards inserted until the color de- 
sired is found. 

Machinists’ Goggles Easy to Clean 
with Wash' Basin. Stopper 

Those who have 
occasion to wear 
safety goggles at 
work, will find that 
a piece of cloth 
wrapped around a 
wash- basin stop- 
per is ideal for cleaning the lens on the in- 
side. When the metal ring is removed from 
the stopper, the boss projecting from its 
upper surface makes a handy finger grip 
for holding both the stopper and the cloth, 



and the smooth bottom surface provides a 
good resilient backing for the cloth* The 
stopper allows a firm twisting motion, 
which thoroughly cleans and polishes both 
inside and outside the lens, 

—Frank Bentley, Clinton, Iowa, 



Bolt Heads Flanged to Prevent 
Splitting Lead Grommets 

When a job requires using lead grom- 
mets under bolt heads, they are likely to 
be split by the sharp edges of the head 
when tightened 
down on them, 
unless some pre- 
caution is taken to 
avoid this trouble, 

A good precaution 
is to turn a small 
shoulder on the 
underside of the 
holt head, as 
shown in the 
drawing. It takes 
only a few min- 
utes to do this, and is well worth the time 
required, especially when lead grommets 
are used only occasionally on certain jobs. 



Clothespins Hold Window Cards 

By whittling off the inside surfaces of 
the jaws of spring-type clothespins, as in- 
dicated by the dotted lines in the detail, 

so that the other 
ends form a wide 
angle, you can 
make inexpensive 
supports for win- 
dow display cards. 
The spring in the 
clothespins is 
strong enough to 
allow the wood to 
be cut away from 
the edges to in- 
crease the spread 
of the other ends more than 1 in, and still 
retain a good grip on the cards. When 
painted a bright color, the pins are attrac- 
tive and can be snapped on or off in a jiffy. 

Coastings will part easily from plaster 
molds if the latter have been smoked by 
holding them over a lump of burning rosin. 




shoulder under 
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Baker Motorizes Hand Pastry - Filling Pump 





Here’s a simple method used by one 
baker to coo vert his hand-operated jelly 
pump to a power-driven outfit, which he 
claims works fast and uniformly in filling 
hismarcks, eclairs, etc. Speed reduction is 
obtained by using a hand grinder, V -pul- 
leys being substituted for the handle and 
grinding wheel. The pulley on the handle 
shaft is fitted with a crankpin* which actu- 
ates an arm to operate the pump handle, 
the latter being connected by a heavy wire 
link. The other end of the arm is attached 
to the base of the outfit by means of a 
bracket through which it slides freely, 



Rubber Handles on Baskets 
in Self-Service Stores 



The proprietor of one self-service gro- 
cery store noticed that the handles on the 
baskets* provided for the customers to 
make their selec- 
tions from the 
shelves, soon be- 
came roughened 
and equ ipped them 
inexpensively with 
rubber handles. 

These are nothing 
more than short 
lengths of large- 
size garden hose, 
and were installed 
by removing the 
rivets from one 
side of the handle, 
slipping the hose 
in place and then replacing the rivets* Be- 
sides providing a smooth surface for the 
hands, the hose was found to be more san- 
itary than wood as the smooth surface is 
cleaned easily at intervals with a coarsely 
woven cloth and warm, soapy water. 



REDUCTION GEAR 
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Baggage Counter Has Rollers 
to Slide Suitcases Easily 




Tins baggage clerk rolls suitcases aCr OSS the counter 
ll’t f h lit He effort 



To ease bis job of sliding heavy suitcases 
and packages over the counter of a check 
room, one clerk fitted a number of rollers 
into the counter, as indicated. These were 
made by centering iron rods in lengths of 
pipe and then filling them with cement, 
the rods projecting slightly from the ends 
to fit in iron sockets screwed to the ends 
of the roller slots cut in the counter. The 
rollers should be staggered so the baggage 
rests on one or more rollers at all times. 



Clamp Grips Band-Saw Blade 
While Brazing It 

In one small shop 
where broken 
band-saw blades 
were brazed fre- 
quently, a work- 
man made a clamp 
from a hinge to 
hold the broken 
ends of the blades 
together. The 
{damp consists of 
an ordinary strap 
hinge in which a 
large opening is 



drilled to expose the ends of the blade to 
the torch flame. In use, the ends of the 
blade are butted together in alinement un- 
der the opening, after which a bolt through 
one of the screw' holes in the hinge is 
tightened to hold the blade securely* 



Small Clay Flowerpots in Molds 
Form Smooth Pouring Holes 

In a foundry 
specializing in 
small brass and 
aluminum cast- 
ings, clay flower- 
pots about 2 in* in 
diameter were 
found to provide 
good pouring holes 
in the molds. The 
bottoms are 
knocked out of the pots, which are then 
set in the sand as indicated. The pots also 
provide a hard lining that the metal will 
not cut or wash away as it does sand. 



Chairs in Shoe-ShLmrig Parlor 
Have Magazine Racks 

To provide his customers with reading 
matter while having their shoes shined, 
the owner of one shoe -shining parlor fit- 
ted the chairs with magazine racks. These 
were made of thin plywood, painted and 
then screwed to the legs of the chairs* 




JHagax ine rucit an chairs of shoe-shining parlor keep 
reading matter at hand for waiting customers 









Bundle of fine. 

THREADS KNOTT to 
At ONE END TO HOLD 
THEM TOGETHER 



WATER -SOAKED 
BUNGLES READY FOR 
fjlPP-INQ IN PAINT 



WATER CQLtfF? MIXED 
TO VlAtCH VEiW COLOR 
OF MAR&LE. TO Bt 

i^rwpr* 



After webs are dipped in miors tfr* bundles 
an spread and arranged in t/i£ greased mold 



MODROCH 



,£ QCAG” is the shop term dsuaffy applied 
U to imitation marble cast by this process. 
The trick is simple once you have seen it 
done. Webs of extra-fine silk thread sat- 
urated with water color serve as a vein 
pattern. Superfine plaster-cement, which 
sets with a smooth, hard, glassy surface is 
used as the casting aggregate. Veins are 
embedded in the cast by laying paint- 
soaked webs in empty mold sections. Figs, 
1 and 2 t covering them with a thin layer of 
aggregate and then lifting them out as in 
Figs. 3 and 4. Thus, color patterns of the 
webs are left imprinted in what becomes 
the surface layer of the finished casting, 
since the inner bulk of the aggregate is 
not poured into the mold until after the 
"scagging" operation has been completed. 
The result, when polished and waxed, is a 
realistic likeness of marble that even an 
expert might not detect as being imitation. 
In preparing webs, the threads are di- 
vided into bundles, about the diameter of 
a pencil, and each is knotted at one end. 
Fig. 1. After cutting to convenient lengths, 
the latter depending on the size of the job, 
bundles are thoroughly soaked in water 
before being dipped in the paint. Dark- 
blue water color was used in casting the 



"Scflf" layer is built up by sprinkling thin 
layers of dry and wet aggregate aver webs 



Bcfo re the aggregate sets, the webs are 
lifted girt gX the molds 
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vase shown. Many kinds of marble can be 
imitated since it is only a matter of mixing 
paint to match the color of the original. 

Spreading paint-soaked bundles requires 
four hands* The bundles are simply pulled 
apart, allowing the threads to separate and 
clot however they will. The webs thus 
made are then laid in greased mold sec- 
tions, Fig, 2, being placed so that they 
overlap slightly where more than one web 
is required to cover the mold completely. 

The scag layer is built up by sprinkling 
succeeding thin blankets of dry and wet 
aggregate over the webs, Fig. 3, until the 
layer not only covers threads but also 
reaches a sufficient depth to allow for 
stoning down later on. Fig. 4 shows the 



web being lifted out, which completes the 
scagging operation. However, as further 
protection against disturbing delicate veins 
of embedded color, additional layers of 
aggregate are carefully troweled on over 
the scag layer before the mold is assembled 
and the rest of the aggregate poured. 

After castings have been removed from 
the mold, mold seams and other irregulari- 
ties are leveled off with a medium -sur- 
faced water stone and a filler of dry plas- 
ter-cement is applied with the hands, Fig. 
5. Allowing time for the filler to set, the 
surfaces are polished with a fine -surfaced 
stone, Fig. 6, then washed with water and 
given a final finish of wax. 



Dead'Center Gauge for Cutting 
Accurate Threads 

On thread-chasing jobs where accuracy 
in centering a threading tool is very im- 
portant I use the gauge shown. To make, 
use a good grade of steel or machine -steel 
deeply case-hardened. First turn it to 
within ,020 in. of the diameters given after 
squaring the ends, and milling the flat, 
bearing in mind that you must leave 
enough for grinding, as stock must be re- 
moved from two sides when the ,250- in. di- 
mension is considered. After hardening, 
lap the two centers and rough grind to 
.5005 in. This one- 
half thousandth 
allows for lapping. 

Then grind on 
centers to .25075 
in. on the flat, 
which allows 
.00025 or 2Vk tenths 
for lapping the flat. 

When lapping to 
,500 diameter use a lap that is at least 3 in, 
long to take care of the open part of the 
gauge. The flat part of the latter Is lapped 
last. To use the gauge, set it between the 
lathe centers with enough tension to per- 
mit it to be turned with the fingers. Set 
your threading tool as near dead center as 
you can see with your eye and move the 
threading tool to the center of the gauge. 
You can rock the gauge against the thread- 
ing tool point if it is below dead center. If 
it is above, you will not be able to get the 
tool point on the flat of the gauge, 

— James MacIntyre, Hartford, Conn* 
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Plumbers and others will find this taol-che&t bench 
handy on fobs away from the shaft 

flanges are screwed to the bottom corners 
of the chest to take the legs. Long threads 
on the legs allow for adjustment to level 
the bench on uneven floors. 



CMjr mailing film packs of certain sizes, 
you will find a flat cigarette tin satisfactory. 



Customers Can Test New Shoes 
on Improvised Walk 



Spring Band Holds Sack Open 

Made from an 
old auto brake 
band of the exter- 
nal type, this sim- 
ple device will be 
found useful for 
holding open the 
mouths of sacks 
and bags. It is 
especially handy 
when removing 
the contents from a bag or when using it 
to dip up material from a pile, Pointed 
prongs to puncture the upper edges of the 
sack are made by inserting rivets through 
holes in the band and pointing the project- 
ing ends with a file. 



Tool Chest Serves as Light Bench 
on Outside Jobs 

To avoid stooping to get tools from a 
chest, and to provide a handy little bench 
for light assembly work, a plumber mounts 
his chest on detachable pipe legs. Moor 



Customer tests JitEiu shoes under regular walking 
conditions with fAijS noL’W platform 



Simulating almost any walking condi- 
tions the wearer may encounter^ this test 
walk in a shoe store enables a customer to 
test out a new pair of shoes before leaving 
the store. The walk consists of a narrow 
platform about 1 ft. high in the center with 
both sides sloping to the floor as indicated. 
The top surfaces of the walk are covered 
with rubber mats to prevent slipping. 



RUBBER MATTING 



Tiny Socket Wrenches Are Made 
from Set Screws 



Needing some 
socket wrenches 
smaller than could 
be obtained from 
the usual sources, 

I made up a set 
from hollow -head 
set screws, which 
are often used for 
fastening collars 
or pulleys to ro- 
tating shafts. The 
wrenches are made by merely brazing 
the set screws to handles shaped from 
small drill rod, and have been found ideal 
for work on radios, electric motors, clocks, 
and other small work. 

— J, R. Coursey, Dallas, Tex. 
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Movers Use Rubber "Bumpers” 
to \ Yotect Door Casings 




Strips of heavy rubber an door cosing prevent 
woodwork from being marred 



To avoid marring woodwork in a house 
when carrying out furniture, one moving 
man uses heavy rubber strips which he 
fastens to the edges of the door casings 
with suction cups. These are the type that 
come fitted with small anchoring bolts, the 
latter being inserted through holes made 
in the rubber and the nuts covered with 
layers of electricians’ rubber tape. When 
the workmen go into a home, it takes only 
a minute to install the rubber “bumpers,” 
— Earl Wcllersdick, Torrington, Conn. 



Spiral Iron Stakes to Hold 
Concrete Forms 

In setting up his 
concrete forms cm 
the ground, one 
contractor uses 
twisted iron 
stakes* which he 
claims are easier 
to drive and will 
hold better than 
straight ones. 
They are made 
from heavy flat 
iron which is heat- 
ed, clamped in a 
vise and twisted, about three turns being 
made in each running foot of metal. When 



taking up the forms, the stakes are re- 
moved by merely screwing them out of the 
ground with a long -handled wrench. 



OikSoaked Bricks Make Fuel 
for Heating Sand 

Instead of using coal or wood to heat 
sand and other materials on a construc- 
tion job during 
cold weather, one 
foreman substi- 
tuted nil-soaked 
bricks. These burn 
steadily for some 
time, require no 
poking or other 
attention to keep 
them burning, and 
there are no ashes 
to accumulate and clog the draft. A num- 
ber of the bricks may be kept in a pail of 
oil drained from auto crankcases. 



Dampness under Show Window 
Avoided with Blower 

The problem of keeping the area under 
a show window dry during summer and 
preventing condensation on the glass dur- 
ing winter is solved with the simple instal- 
lation shown. This consists of a small mo- 
tor-driven blower which forces air through 
4 -In. slots along the edge of the window 
to prevent condensation. The slots are 
covered with a metal grille so that air from 
the blower can pass through them, During 
summer the slots are covered with pieces 
of glass to admit sunlight. 




Glass-covered slots Jtf strn dry auf area under show 
Window in funtmff and emit air from blower in winter 






LONGEST END ^ 
PLACE 0 AGAINST 
DEAD CENtLft 



CEN7ER 

MAR*! 



BLACKEN 
CfN TER 

A RITA 



TEnpuTE 



PART 2 

FACEPIATEa^ 
. CHECK / 
^TliRNIIXIG^ 



\ 8 ALL lathe work cannot fee turned 
1 between centers, but must be mount- 
ed on a faceplate or chuck, the correct 
method of working is far more important 
than skill in the handling of the turning 
tools. The turning of a ball is a typical 
example. Where the ball is over 2 in. in 
diameter, the method shown in Figs, 1 to 
7 inclusive should be used. Stock for the 
job is first squared up, and is then marked 
on two adjacent sides with a circle slightly 
larger than the size of the required ball. 
The shape thus marked is cut out on a 
hand saw, the pieces from the first cut be- 
ing bradded back in position to permit 
making the second cut. The resulting shape 
is roughly blackened with a soft pencil 
along the center area of each of the four 
sides, after which the work is mounted in 
the lathe between centers. Using first a 
gouge and them a skew, the wood is turned 
down until the pencil mark shows as a 
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SPINDLE CHUCK 
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TOOL 
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faint line, as in Fig. 4. 
Next, carefully caliper 
and turn the narrow neck 
at the dead-center end to 
%-in* diameter, The ball 
can now be cut off at the 
live end, as in Fig, 5. A 
wood chuck is made up, 
and is mounted on the 
single -screw center* or, 
better, fitted by means of 
a set screw to the end of 



FACE- 



PLATE, 



V-.. FLAFjPifT IN 
-r F H AML 



WORK? 



the lathe spindle. The chuck has a 34- in, 
hole in it to take the stub of the ball, as 
can be seen in Fig. 6. Sanding with a piece 
of paper held between the ball and a Vt-in, 
plywood template of the same diameter as 
the ball, as shown in Fig. 7, will bring it to 

an exact round, aft- 
er which it is cut off 
carefully. Where 
several balls are to 
be made, they can 
be turned in line* as 
shown in Fig. 8. No- 
li ee that a spear- 
point tool is worked 
directly over a 
wooden template to 
obtain the proper 
shape at the center 
of each hall, After 
the center is per- 
fect, the balls can 
be cut apaTt and 
finished in a cup 
chuck, shown in 
Figs, 33* 35 and 36. 

Figs. 9 to 11 show 
various cuts used in 
faceplate turning. 
D i ffer in g from spi a- 
die turning, practi- 
cally all cutting on 
face pi ate work is 
done by scraping. 
The chisel must be 
inline with the cen- 
ter of the work* 
especially when the 
face of the disk is 
being worked. Fig. 
9 shows one of the 
most common 
methods of surfacing, in which a skew 
chisel is advanced across the face of the 
work* Surfacing is also done with the edge 
of a spear -point chisel, as shown in Fig. 10, 
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TURNING A NAPKIN RING ON A 5PJNDLE CHUCK 



back of the frame is cut first* this being 
done while the work is mounted on a face- 
plate, as shown in Fig. 16. The rim is then 
used to hold the work on a spindle chuck, 
as shown In Figs, 17 and 18, 

The turning of napkin Tings and similar 
hollow cylinders offers another example in 
the use of the spindle chuck. As shown in 
Fig. 19, the napkin ring is first finished on 
the outside and bored halfway through, 
this being done while the work is mounted 
on the single-screw center, A suitable 
spindle chuck is then made up to fit tightly 
inside the ring, as shown in Fig. 20, 
Mounted on this spindle chuck, 
the opposite end of the ring can 
be turned out, Fig. 21. 

Boxes and similar turnings 
whose bottoms are too tbin to take 
screws must he mount- 
ed on backing blocks. In 
the example, shown in 



m 


IKM 


j TURNING A a cot 



and also can be done with a flat -nose chisel. 

A job that involves both faceplate and 
chuck work is the turning of a ring, as 
shown in Figs, 12 to 15. The work is first 
fastened to a suitable faceplate to permit 
the outer portion of the ring to be turned, 
after which the partly finished ring is put 
in a recessed chuck. This must be turned 
carefully so that the ring will be a “press 
fit,” A parting tool now is used to cut 
away the center of the ring. Templates 
should be used frequently to check the 
progress of the work. Turned picture 
frames and trays are worked in much the 
same manner as a ring. The recess in the 
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best done with a fiat -nose chisel 
by inserting it into the backing 
block about Vs in. away from the 
joint and in the end grain, as 
shown in Fig. 29. The lid is now 
mounted on the box and the out- 
side of both lid and box turned, 
Fig. 30. Keep the work on the 
faceplate until it is polished or 
otherwise finished, then sand the 
joint between the box and the lid 
lightly for a good working fit T and 
remove from the backing block. 
Chucks, other than those already men- 
tioned, are frequently useful in lathe work, 
A common type is shown in Fig. 31 and in 
32. This chuck can be made any suitable 
size to accommodate the work. In use, the 
work is first turned between centers to 
form a plug which can be 
gripped tightly in the 
chuck by means of ply- 
1^. wood ring. Fig. 34 show's 

Ky a similar chuck, but 

without the expansive 
u feature. The hole can be 
^ ■Hi tapered or straight as de- 



SET SCRE W 
TAPPED 

into w i uco 



SON DIE 



Threaded or 

OTHERWISE 

adapted to 

V Ot LATHE. 



leather. 



STRAIGHT OR 
THREAT) e& HSQLE 
70 TAKE WORK 



► CLIP 
CENTER 



CUP CHUCK 



Fig. 22* the stock for the 

body of the box is glued \r i 

to a soft-wood backing 

block, Fig. 24. A piece 

of paper must be placed between the joints 

so that the work can be separated easily 

from the block. The lid for the box is 

mounted in the same manner on a second 

block* this* in turn* being fastened to a 

suitable lathe faceplate. 

The inside of the lid is turned first, Fig. 
23, after which the inside of the box is 
turned out, Fig. 27. If you have a slide rest, 
by all means use it for deep boring like 
this. The center can be turned out equally 
well, however, with a spear^ point chisel or 
skew, as shown in Fig. 2fi, In either case, 
it is usually simpler to start the hole by 
drilling, as in Fig, 25, The inside of both 
lid and box completed, the lid can be test- 
ed on the box, as indicated in Fig, 23. A 
tight fit is essential. The lid can now be 
separated from its backing block. This is 



WORK 
> CHUCK 
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sired. This kind of chuck is ideal for turn- 
ing wood goblets and similar work, as 
shown in Fig. 33. 

Figs. 35 and 36 show a cup chuck, which 
is frequently used in turning hails. The 
use of the cup chuck for such work in- 
volves two important points: The portion 
of the ball which is seated against the 
chuck must be finish -turned; if it is not 
correctly shaped, the work will be out-of- 
center. The tailstock support for the ball 
must turn w T ith the work in order to pre- 
vent burning, A spinning center, as shown 
in Fig, 36, solves this problem perfectly, 
but good results can be obtained by simply 
inserting a piece of leather between the 
ball and the cup center, as shown in Fig, 
35. Figs. 37 and 38 show a useful chuck for 
turning disks and other work having a 
central hole. Its construction and use are 
apparent from the sketch and photo. 



Lamp Rheostat Controls Speed 
of Electric Motor 



To control the speed of a motor driving 
a mixing machine m a bakery, this simple 
lamp rheostat has been used successfully. 




Kfirt inf i?t fransixtrng of three dretric fomps uned juf. 
cvssfxtify to control speed of } \-hp , motor 



As shown in the detail, the rheostat con- 
sists of a 40, a 75 and a 106- watt lamp, each 
provided with a switch so that any one of 
them can be cut in. Also, there is a fourth 
switch to operate the motor on full am- 
perage and a main switch to cut off the 
current entirely, 

■ — Pat Fairmont, Cleveland, O, 



CWhen placing a dish on ice, put a fruit- 
jar rubber under it. The ring will adhere 
to both the ice and dish and tend to pre- 
vent slipping 



Small Gutter on Show Window 
Keeps Water Off Sidewalk 




of hut tom of show window drains dirty water 
into a bucket and keeps it off sidewalk 



Getting dirty water on sidewalks in 
front of stores, which often results when 
washing the windows* can be prevented by 
using a small gutter or trough at the bot- 
tom of the glass as indicated. The gutter is 
a permanent fixture and is attached at a 
slight angle so water running into it will 
drain into a bucket placed at one end. 



Jig for Wiring Light Sockets 

Used to speed up 
the work of wiring 
light sockets, this 
jig consists of a 
by 44m pipe nip- 
ple screwed into a 
floor flange, which 
is bolted to a 
bench top. The 
brass base of a 
standard light 
bulb is cleaned out 
and soldered to the 
top of the pipe. In use, a socket is screwed 
into the base, the cap removed and the 
shell allowed to slip down out of the way 
while connecting the cord to the binding 
terminals/ — W, C. Wilhite, Carlinville, HI. 
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Barrel Carrier on Bicycle Wheels 
Is Easy to Pudi 




Heavy barrels are east iy loaded onto this carrier as 
if only clears /be floor by about 2 inches 



the crayons can be shaved down to slip 
into the cartridges easily. Or, the ends of 
the cartridges can be flared with a hard- 
wood stick tapered sharply at one end. 

Jeweler Keeps Tiny Watch Parts 
in Rubber Rings 

To keep small 
screws, wheels 
and other parts of 
a watch or clock 
from being scat* 
tered over the ta- 
ble when taking it 
apart for repair- 
ing, one jeweler 
uses rubber rings 
Va in. wide, which 
he cuts from the end of a large garden 
hose. He finds the rings especially useful 
in keeping the parts of individual watches 
or clocks separated, and, being quite shal- 
low, the rings allow the tiny parts to be 
picked up easily. 




This simple carrier will be found handy 
in factories, warehouses, etc,, where the 
workmen often have to move heavy bar- 
rels, It consists of a curved sheet-steel 
tray, which is riveted to a metal-bar axle. 
This is bent to a U-shapc so that it reaches 
almost to the floor when the hi cycle -wheel 
spindles are welded to its ends. A long 
curved handle is also welded or bolted to 
the axle. The tray must be of strong metal 
that will not bend easily. 

Cartridges Hold Artist’s Crayons 

To keep his 
crayons neatly ar- 
ranged on the 
drawing board 
whore they would 
be within easy 
reach, one artist 
made a number of 
holders from large 
cartridge shells 
that had been fired. 
Thumbtacks were 
soldered to the 
bottom of the shells so that they could be 
placed on the drawing board in any con- 
venient position. If necessary, the ends of 




Pastry Displayed by Mirrors 
Set at 45-Degree Angle 

The owner of a bakery has a novel meth- 
od of displaying his pastries. The goods 
are set on a shelf and a mirror is placed 
behind them at an angle of 45°. Strips of 
molding at the top and bottom of the dis* 
play shelves hold the mirrors in place, 




Mirror displays pastries set on shelf so customers 
cpft get a top view 
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Insulating Jcwr oil pnn as keeps the oil 

at n uniform temperature in cold weather. A 
sheet -metal pan holds the insulation in piwee 



Clogged grease holes err shackle bolts can be 
opened by directing the flame of a blowtorch on 
the m fur a minute to melt the hardened greote 

Rights if the armoturc of a starting motor is 
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Gasoline Price on Driveway 
Helps Motorists 



Printing the price of gaxniint ufj the driveway 
motorist to stop in front of right pump 



wheel piece is dropped over the upright 
pipe and forced down to submerge the 
tube* after which a key is inserted in a 
hole drilled through the vertical pipe, 
holding the inner tube under water while 
it is rotated slowly to detect the leaks. 



Hand Wiper to Clean Windshield 
Inside the Car 

When the wind- 
shield “fogs up ? ' 
on the inside dur- 
ing cold weather, I 
find that it can be 
kept clean with a 
windshield - wiper 
blade screwed to 
the end of a short 
dowel rod or pen- 
holder* which serves as a handle. A clip 
can be provided on the instrument panel 
to carry the wiper, or it can be kept in 
the glove compartment, 

— Tom Robertson, Long View, Wash. 




By printing the price of his gasoline on 
the driveway in front of the pumps* cus- 
tomers could see at a glance the pump 
from which they wanted gas. If desired, 
the name or grade of gasoline can be print- 
ed on the concrete in front of each pump. 
Large, white letters painted on a black 
background are easily seen* and will last 
a long time. 






Keeping Inner Tubes Submerged^ 
in Test Tank 



Large Lamp on Reel under Hood 

Illuminates Motor 

To get a strong lamp that will brightly 
illuminate his entire motor in case of trou- 
ble at night* one motorist uses a JLvolt, 
25-watt lamp on an improvised reel* which 
is suspended from one of the radiator tie 
rods underneath the hood. The reel is 
made from heavy wire and is suspended 
by a couple of battery dips. The lamp is 



The difficulty of keeping large inner 
tubes submerged in a test tank while in- 
specting them for 
leaks, led one re- 
pairman to make 
the device shown. 

A length of %-in, T 
pipe with a floor 
flange fitted to one 
end, was soldered % 
in a vertical posi- t 
tion in the center " 
of the test tank. A shorter length of 1!4- | 

in. pipe was fitted with a coupling, which *-<, 
was drilled at four equidistant points and 
tapped to receive lengths of %-in, rod. 
When a tube is placed in the tank, the 





Veur type lamp of & lolfs, 2S watti i, liunf dfl reel un, 

ided 

d 
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of the new type which looks like a regular 
110-volt house lamp, and it can be ob- 
tained at most large accessory stores or 
mail-order houses, To keep the lamp from 
being loosened by vibration, a slit is made 
in the screw shell of the socket and one 
edge is bent inward slightly to press firmly 
against the screw base of the lamp as in- 
dicated. — C, E, Packer, Chicago, 



Spark Plug Tested by Radio Tube 

Fitted with a socket and attached to a 
suitable handle, an old radio tube of the 
201A or 171 type makes a good tester for 
spark plugs. Saw off the two filament 
prongs and attach a 3 or 4-in. length of 
wire solder to the plate prong. Now push 
the solder and the two prongs into the 
socket. To test a plug* start the motor and 
then rest the tube grid prong on the top 
terminal of the plug and let the solder 

make contact with 
the motor block. 
If the plug is firing 
regularly, a dis- 
tinct glow will be 
seen in the tube. 
If the plug is not 
up to standard* the 
glow will be spas- 
modic and of varying intensity. Or* if the 
plug is not firing at all, there will be no 
glow, A clear glass tube should be used, 
but if one is not at band* hold the opaque 
type horizontally over an alcohol flame for 
a moment, and a circle of clear glass will 
appear as the inside coating of the tube is 
driven away by the heat. 



Installing Headlight Lamps 

Trouble often 
experienced in in- 
stalling headlight 
lamps that have 
flanges around the 
bases with holes to 
slip over pins in 
the socket can 
usually be pre- 
vented by flattening the contact points of 
the lamp with a file. This permits the 
points to slip by the spring plungers in the 
socket easily so that there is less danger 
of twisting the bulb loose from its base. 



Part of Truck Tailboard Drops 
When Unloading Boxes 




Boxes extended onto a fouwr^d tailboard easily un- 
loaded if upper part is hinged to drop dourn 



When a truck is loaded with boxes and 
crates so that they come about flush with 
the edge of a lowered tailboard, the diffi- 
culty of getting the hands under the crates 
on the bottom to lift them can be eliminat- 
ed by hinging the upper part of the tail- 
board as shown. When the tailboard is 
lowered, the hinged part is held hori- 
zontally by lengthy of iron bars slipped 
through brackets. 



Holder Keeps Terminal Ends 
of Cables in Order 

Auto mechanics 
and others who 
often work with 
electric cables will 
find this holder 
handy for keeping 
the terminal ends 
of the cable wires 
separated for easy 
identification. The 
holder is a narrow section of fiber or Bake- 
litc tubing with slots formed by first drill- 
ing and then cutting with a hack saw. The 
holes are numbered so that the wires can 
be located in order. 
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Tag on Pencil Protects Chart 
from Greasy Hands 




In shops where mechanics are required 
to write certain records on a wall chart 
from time to time, the difficulty of keeping 



the chart unsoiled by grimy hands can be 
overcome with a shipping tag. This is tied 
to the pencil and is held between the chart 
and the hand of the writer, as shown, while 
the notations are being made. 



Door Spring Used as Compressor 
for Piston Rings 

A screen-door spring shortened to fit 
tightly around a piston provides a good 
piston -ring com- 
pressor. The 
spring, aided by 
the mechanic's fin- 
gers, will keep the 
ring compressed. 

As the piston is 
pressed into the 
cylinder bore, the 
compressor rolls 
up to the next ring. 

For extremely narrow rings, a spring of 
small diameter is desirable so that it will 
stay on the ring until the latter has entered 
the cylinder. — C. E, Packer, Chicago, 




The Next Issue 

MODELING A WARSHIP OF CLASSIC GREECE 

An authentic model of a Greek trireme of the pre-Christian era. Armed with 
a bronze ram and propelled by 172 oars ranged in three banks, the trireme rep- 
resented the ultimate development of ancient war craft* Unlike most historic 
models, you 11 find this one surprisingly easy to build. 

BETTER PICTURES WITH PHOTO FLOOD LAMPS 

How to use the different types and sizes of photoflood lamps to get the best 
results as well as how to arrange and set them up for correct lighting effects, 

TURNING SPINDLES FOR CABINET WORK 

Takes you through the tricky processes of turning special spindles such as 
the oval, spiral, inlaid, club-foot, post-blocked and combination types, 

WINDOW CORNICES IN LATEST STYLES 

Distinctive designs of little cornice-shaped boxes that conceal drapery fixtures 
and give an attractive finish to windows. Can bo made with ordinary tools 

PARTY TRICKS ANYONE CAN DO 

Some easily performed tricks that mystify and seem to defy natural laws, and 
always come in handy to eliminate dull, quiet moments at a party. 

■ i 
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for Industrial and Home Shops 

Modern low-cost motor -driven 
tools such as produced by Delta 
really possess more than double 
utility* They are designed and 
priced to be within the reach of 
the home shop. Yet they are en- 
gineered and built so well that 
industrial users everywhere 
welcome them as standard pro- 
duction equipment* For either 
purpose — home shop or indus- 
trial — Delta tools have proven 
in thousands of instances that 
they have what it takes to give 
long satisfactory service. 

What Industrial Users Say 

Just read the partial list of nationally known concerns using Delta tools. 
Add to these the thousands of professional cabinet shops, millwork shops, 
pattern shops, furniture factories* contractors using Delta Quality Tools, 
*‘Thc most useful tools in our shop" says one factory superintendent* u We 
are astonished at the machine value and precision you offer in your drill 
presses/' 4 ‘We are setting up complete production lines of your tools/' 
*'Our sample-making costs have been cut in half/' — These are but a few of 
the thousands of favorable comments made on Delta tools — and they are 
saying it with repeat orders* The low cost of Delta * 'precision tools 1 * spells 
economy and flexibility to the industrial user — skillful design and rugged 
construction mean greater satisfaction to the home shop 
owner* Send the coupon for the latest Delta catalog and 
check Delta values for yourself. 

New Metal -cutting Band Saw 

It takes the place fif a power hacksaw in cutting off bars and shapes; 
it is used in the toolroom for sawing off tool, die and fixture slock; it 
will cut uniform strips from sheets; it saves hours of time in cutting 
templates and similar tools, and will cut almost any material, ouch as 
asbestos, mica, vulcanite, fiber, etc. Four low metal -cutting speeds and 
one high speed for wood sawing. 

The 1938 Delta Catalog is the guide book to modem motor- 
driven tools. Send coupon for your copy — and the latest Delta 
Project Book No. 4 — packed full of new and different things 
to make, with many photographs, working drawings, and 
complete instructions. Enclose 10 c for Project Book. Catalog 
will be mailed postpaid* 



A Partial Roll Call 

Below are listed a few of the 
thousand? of industrial plants 
using Delta “Quality" 
Motor-Driven Tools. 

Tlie Owens-Illinois Glass Co. 
IBtko rak jr Al re raft I .\u i nt ra (ion 
General • k-c Inc Company^ 

U ml er -v. nxl L Uiot t S’ i * her Co. 
AC Spirit Mug Coimijpdfi sr 
Hast i»; i ti Kctdikk Company 

T "nil ml States Bureau id Mkcs 

Afiq Aiutfl 

{'rankSonl Arsenal 

General Motors 

iJcntui; Br-ruJuera 

Hudson Motor 

Chfivrak't Motor Campari v 

Fishc r Body 

Conti neDlEd Motors 

I’sukard Motor Car Co* 

C’hri'sSi'F Ci irporat ion 

1 S, Rubber Prod curt s, Inc. 

F ai rban ks- M 4 ibc t ' oibi i-ip v 
R amsey Af’Crsan dvt Mf* Co. 
Republic Stftj l.'i>5 1 Miration. 
C.myhnr Klee trie Company 
Teuton Steel Company 
Firestone Tire ifc Rubber Co. 
Mallin.. krcKlt C lu-miriil Co. 
Imlentiitkrnal Company 

Caterpillar Tract or CoinpiUiy 
The H* F. Goad rich Company 

t "ri k 3 y ,■ li r Tin: ti Rubber 

Piit^biifKh Plate Glass Co. 
United Air Lines Trans. Cnrtr* 
Bund J ‘Sr (oft Hi ns; Ctmrpapy 
Allis Cli-almers Company 
k imbed) -Clark Corpora l Ion 



DELTA MANUFACTURING COMPANY 

600-634 E* Vienna Ave* Milwaukee, Wis. 



DELTA IVT A N U F ACT U H f M C3 CO . Pert. AU8 
LOO -6 34 E. Vienna Avu., Milwaukee* Wli. 

I enclose Iflo (stamina nr coin '■ for which please 

rend Ine 031 c copy ■-! t lie new Hook No. 4 nf 

"Pmctirsl r^ltiL Projects " Also j laec rue on Jtuir 
irailiiif S i - 1. tn rm-srii IbrtS lleltn ciiLduf uf 
motor-driven waodwerkiiid tooii. 



Xamc 

Address ...... , Tri1 1 - , T .. r77 [J . 

CS ty.. . ............ 5 taco. . . . 

[31 Cheek hrm a I you rn ... u ir :imT. 



Tf'Tt-en ICriting to tuhrer fiver p pJeaw,- mention Popular MechanicH 
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(below) The famous Christ- 
mas package, the Camel 
Carton— 1,0 packs of "'20 s" 
— 200 cigarettes* You’ll 
find it at your dealer's. 



MADE FROM FINER, 
MORE EXPENSIVE TOBACCOS 



Give Camels for Christmas! There's 
no doubt about how much people 
appreciate Camels— the cigarette 
that’s made from finer, MORE EX^ 
PENSIVE TOBACCOS. A gift of 
Camels says: "Happy Holidays and 
Happy Smoking!" 



(abort) Another Christmas 
special — 4 hoses or Camels 
in "flat fifties’"* wrapped 
in gay holiday dress. 



Whew irritiny tf> ndrertixrr* yttmse mr-nfion I'itputa? Mechanics 



iruruJ-Ait i*; n aihi^s au v mti ramo 



llsA 




CopTTttht, 1931, 

|i, j. l[«-Fnol-ii 
Wlr#CwD-S*Iir«ilk, N.C. 



Albert 



right A pound of Prince 
Albert, in a glass humidor 
tiint keeps the tobacco in 
prime condition and be- 
comes a welcome possession. 



THE NATIONAL JOY SMOKE 

If you know a man owns a pipe — 
you’re practically certain to be right 
if you give him PRINCE ALBERT— 
The National Joy Smoke. Beginners 
like P. A, because it doesn't bite. 
Occasional pipe- smokers find it's 
extra cool. And the regulars think 
it’s tops for mellow taste. 



{right) One pound of Prince Albert 
— the "bkelcss” tobacco— placed in 
an attractive Christmas gift package. 



Wft.ru frriting to adi-FrtiarTS pfenst jneirfftWi Popular Mechwirn 
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aw to Make Home Movies 

i, Continued from pA££ 20) 

occasional panoram, however, pro- 
vides a helpful arid interest-promoting 
change of pace when, and only when, it is 
properly executed. Such a panoram should 
be used only on distant objects* It should 
be executed slowly and evenly. It should 
always conclude, not start, with the most 
interesting objects within view. And it 
should begin with a steady shot* then a 
short panoram to the piece de resistance, 
which should likewise be held steady for 
several seconds. 

When you take your camera to a foot- 
ball game you will certainly want to follow 
the play as it surges up and down the field. 
Much of the time the ball carrier will not 
run beyond the limits of your camera’s 
finder* and when he doesn't, there’s cer- 
tainly no reason to blur the scene by mov- 
ing the camera. But when one of the backs 
breaks loose for a long run, stay with him. 
By doing so you will probably blur the 
background of field and opposing rooters. 
But who cares? It’s the action you’re after. 
This is equally true when you are filming 
any moving objects which cannot be filmed 
at an acute angle and must therefore pass 
you and your camera at right angles. If 
you keep them in the center of the finder, 
the magic of movies causes them to "stand 
stilF’ for your movie audiences, and the 
stationary background to move. This type 
of camera motion is thoroughly justified. 

Panorama, oddly enough, are an unnat- 
ural presentation of subjects. The human 
eye does not panoram; it darts here and 
there, pausing upon interesting points, 
hurrying across the uninteresting. And 
right here, incidentally, is where the movie 
maker has the edge. For he can entirely 
eliminate these uninteresting areas by 
merely filming the interesting — in steady 
shots of several seconds t duration. 

At about this point the alert reader will 
say T “Fine, panorams are out. But how 
about that continuity idea? Where does 
that fit into the picture of filming a build- 
ing, for example? 11 

In this way: Make a long shot of the 
building, showing all of it and much of its 
surroundings. Then one a bit closer. Then 
a series of close-ups of interesting aspects 
of the building, grill work, plaques* oma- 

(Continued to page ItfiAf 
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KODAK DUO SIX-20, 

SERIES II irighr) New. im- 
proved— "min In mre" 
(hat takes Rlbum-iUr ple- 
lurcst jlHir.-il. Koduk An- 
aatlMrnmt f+3-S lens; 1/511(1- 
second Co m pu r - R p id 
e hotter. Shutter release On 
cmnerii body. Bmckci for 
rn.n(lr flndvr. M n 4] t-lin pte* 
bed re leaser Ok ■•east metal 
body. Price remain* 

$5750 



KODAK BANTAM 

SPECIAL (bWoie) Per- 
foriru brilliantly under 
all C<inditlqns, I i-n*. 
Kodak AnastlAmat 
F.KTAR /,!.&, l.'SO* 
Campur-Rnpid $hu(- 
(ff> Cnujiled rstnftc 
finder, military- type, 
9 pi Li- Me id. 
are needle -sharp, yield 
xupi-rh *fi I ur dement*, 
Also makes full-color 
tianifiienclet on 
hmlarhromc A 

FU in. Price e I 1 1 ) 



KODAK RETINA 

(aftoth»| Lens, KuJiik 
An u^tlitmaC 1*. KTAtt 
1.5fl0 Cumpur' 
Rapid shutter. For 
hlotk -Lind -white pic- 
tures; Kodak "SS,“ 
Pun Atomic. Super X, 
Infra-Red Film. For 
full-color trn rtupa reti- 
cles : Ko4*chrorn« 

Him. I Negatives ap- 
proximately 1 r 1 V4 
Inches. 1 lIlin-meHsuf' 
Inp device. Eiptmure 
counter, 

Frlcc S 5 / 5 Q 




r 1 

BrawniAi front 
SI; Kodaks front 
S 3 „ So« them 
at your decler i 
• + , Ekttman 
Kodak Company, 
Ro e host or, N. Y+ 

ONLY FA STM AN 
MAKES T«( KODAK 

L A 



KODACHROME FILM FOB 
FULL-COLOR "STILLS” 

Load with Kodarhromc and 

get full-color transparen- 
cies to be viewer) as they 
arc, or mounted for large- 
size projection. Easy *• 
black -and- white. No. KB 28 
or KB 28 A (8 exp.) for Kodak. 
Bantam .Special, No, 

KISS or KU5A (18 eip,) for 
Kodak Retina and similar 
cameras, $ 2 - 50 , Prices In* 
elude processing., 
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{ritfhi ' OT Ill's moht widely 
um>J Mi mm. home niavle 
Olinrrs, M.ikcs clear. bril- 
lldiit nst^lci ill the touch 
of a letcr, i’crloinu lirantl- 
Cully f ij r Hie ht 1 U in 1'it 1 r. uml 
a a his skill increases, re- 
sponds to every ei acting 
tlt iimiid. Loads with full 
10EJ feet cif 16 mm, film. 
wunM/im jgg50 

Including carrying CAtC, 
tlto. 



CINE- KODAK EIGHT 



CINE-KODAK “ 1 ” 



CINE-KODAK "'K*' 



tria>Jf> Movies nt mlr “10 
rintv w. sltor i " Olite-Koddlr 
Right niiik.es Ie fKps 4 lile. A 
e o El of Cln^KoiIak l-iuhi 
Panchromatic I'iJm CO#ti 

>ou ijiil} 1 irm’jftivii 

nwtty to jfwvdr (3ood For 
from 20 to JO Watk-sniJ- 
whltc movie "ahots." each 
of newsreel fOAs , A 

length. Price 



$4850 



I fefri A ei I iiKtiTiLia lb 
m iti . movie camera at 
the lowest price ever. 
Kodak Aim-ti Igiuat f,S.S 
Ilth. I'iiL'il focus. 'J'rlplL-- 
vpced device, Simplified 
gate tnormonvlv fuelll- 
UHut Liudlmi. Takes all 
50 - or II til). toot lb mm, 
Cine- Kodak f ilms. Trite* 
$ 48 . SB. 



KODAK SINIOH 

Six-ao 



Kodak A rvn , *tijtiriEii 
f r 4 .A lens; 1 200 
kudamatic hlmt- 
Ivi; llud> shutter 
if I e a sc mini m I ic s 
camera movement. 
Optlcnl r dlf<ct-dew 
Under help* von get 
the picture when 
it 'it exactly right. 
, 2 1 ttai/t-lrw h 

rX *9950 






KODAK RECOMAG Efl 



Kodak Aiiikti ipmuL f. I S 
IciiHr l|7,'v0'dCVf>Qd Cool- 
pur Shutter, Hu lit -in 
seif timer. 1 mublc-tt- 
(pejls ]L hallows and 
bed. tiro-sj tid-iln.s’i fa- 
CiiHin j'; limit, Utilizes 
the almost li nt Itlexs 
e m li I vis * ™ $ available in 
Film pucks. cut III cik uml 
Iihtcs. Pictures*. 2' i i 
3 Vi inches. .u j 

Price *54 



KODACHROME FILM 

FOR FULL-COLOR MOVIES 

Loaded with Kodachromc Film, all ClnG- 
Kodslka make ^orgeeue f uH-color movies. They 
nre easy to make a.fi, black- an tl - whl te. \o extra 
equlpmcht ; the color Is In the film. Here are 
beauty and realism Impossible to describe. The 
projection of Kodachromc is thoroughly trou- 
ble-fret. You can splice color sequences right 
In with black-and-white. See a kmlachnmic 
reel at your dealer's. 16 m rn. cameras load with 
1 ^ 0 -foot rolls at $'* . SQ-looi rolls at J 4 . 75 , 
50 -foot niagajitnffl at S^- Rolls for Cln£- Koddk 
Eight cosje Si . 75 * Prices include processing. 





MAGAZINE CINE-KODAK 

(Wri Loads in three seconds. 
Too don't touch the film at 
all — It comes in a magHiInc. 

.1 List $Mp illHi III is u l i no into 

place, cla=.e the camera cover 
nud you're ready to shoot. 
To switch, from one film to 
another, you merely i like our 
a partly used magazine, $llj9 
In One of the Others. Effort- 
less loading Is on ly one of the 
(in new fe-jiures in this re- 
markable pocket -slie movie 
camera. Equipped with fast 
M.S lens, $125; Including 
combi nation carrying case, 
» 137-511. 




> 
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How to Make Home Movies 

f Continued from JJuigc t ItiA > 



mental doors, towers, foundations, arch- 
way- framed views from within the build- 
ing, all of the little bits you notice and 
admire* Then wind up your sequence with 
another distant shot. That returns your 
audiences to the initial scene, and logically 
concludes the sequence. 

Another way to take better home movies 
is to avoid making all-inclusive shots of 
every subject — backing up until the scenes 
appear in the camera finder in their en- 
tirety. Here, again, is a heritage of snap- 
shot making, trying to get as much as pos- 
sible into one shot because it will probably 
be the only shot made of the subject. Yet, 
because movie subjects are to be filmed in 




voice destroys all the color of a verbal 
story. Mix 'em up. Start ofT slowly* Speed 
up toward the end. Conclude with anoth- 
er prolonged shot. 

Some subjects, themselves, suggest the 
scene length. Fast-moving action recom- 
mends terse, brisk shots. Dreamy tropical 
subjects call for extended exposures. 
Close-ups generally demand brevity; see- 
mes, that you stay with them for a while. 

Frankly, isn’t this all ridiculously mani- 
fest — now that it’s been called to your at- 
tention? You sense these things in a 
screened movie. You know when they are 
there. And you are equally conscious of 
their absence* 

How to make better movies is, after all, 
to make pictures that arc really movies. Re- 
member every second that yours is a mov- 
ie camera; that, although you may take 
but one scene at a time, they are immuta- 
bly joined in succession fay movie projec- 
tion. Think how your shots are going to 
appear when screened. Think of what 
you’ve already filmed, and of what you 
will film next. Think of your camera find- 
er as being a screen. What you see there 
when you press the exposure button is just 
what you’ll see later in your living room. 
Tn movie making, it’s finders keepers. 

JLllTflr 

Side Lights Protect Bicyclist 



Try f, s(oiu mofion" N ivAfp you film a foofhfiiJ ijam®. 
You con crnafyiMf ihe pJoy afterward 



sequences, you obviously desire to achieve 
just the opposite effect. You don’t want to 
tell all at once. But you do want to present 
the complete story, and should, therefore, 
make your shots at varying distances, with 
emphasis upon close-ups* 

Close-ups tell the story* In life you 
grasp the hands of people, look them in 
the eyes. You don't back up for a full- 
length. So forget the feet. Get the fea- 
tures. 

One sure-fire method of spoiling good 
movies is to make all scenes of equal dura- 
tion. Movie camera manuals harp upon 
shots of ten seconds’ length. It’s a good 
idea— but only as a guide. For the duration 
of scenes establishes the tempo of a movie 
sequence. Equal duration makes movies 
drag, just as effectively as a monotonous 

FA 



Bicyclists can 
have added pro- 
tection from traffic 
at night by install- 
ing a headlamp 
which throws 
warning beams on 
each side. There 
are two small side 
windows in arms 
protruding into 
the cone of light 
from the head 




light, diverting beams ub the side Ivhhout 

interfering with the light thrown forward* 



(E When ever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 



Jv Oxd&L&i 
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gton 

NOISELESS PORTABLE 



NowyOn Can &wn A brand new h latest 
mudvE Keminctan de luxe Noisclest 
Pornbit fftr nnty I Of a day. This 
imaging typewrite* ha? all ihc mod- 
ern features of the big uHice nii* 
chines, Standard keyboard, hard net 
tabulator, composition keys, auto-, 
marie ribhorn reverse, two color 
ribbon shift, etc-. PLUS ihe iNOiSE- 
LESS ACTION that types in a hushed 

whisper! 

ENJOY 10 FULL DAYS TRIAL. ..FREE 

Try this urear new Remington in your own, home for 10 
days. Use it as much as you like, See how convenient it is to 
type letters, memos, reports; how much pEua.HLire you get 
from putting your spare time to profitable use. Earn extra 
money —develop your ideas— enter contests. You can write 
he tier — think heifer — s/> r// better when you use your Rem in jc- 
ton. If you're not 100% delighted, return it AT OCR EX' 
PEN5E at the end Often days. We pay transportation charges 
BOTH WAYS. 




EXTRA! 

HERE’S WHAT 
YOU GET 

FREE! 

1 .Ty pewT iter Ctrnr se. 
Anyone can learn to 
typewrite with this 
FREE 1 9 pa fie course. 
2 . 1 0'DAY FREE 

TRIAL in your own 
home.Convi ntrernur~ 
self without risking 
a cent. 



HURRY! RUSH COUPON 
FOR “FACTORY" OFFER 

Write for ht£ Free illustrated 
catalog describing all of the fa- 
mous Portable models; Special 
i fit a day pfax'. Hyday jree trial 
offer, free typing Course that 
makes it easy for anyone to 
typewrite, and Double Duty 
Carrying Case that can be used 
a; an overnight bag. Don't \cn d 
any money — just mail coupon 
and get all the facts W I TH O U T 
OBLIGATION. 

REMINGTON BAND INC, 
Dept, 152-1 SuHalB, #4*w Yetk 



REMINGTON RAND INC,, Dtpt.UM 
Buffalo, New York 

Rush FREE Catalog and full information about the "tot 
a dity" piitn, fr« Trial Offer, Free typing Course, etc., 
entirely without obligation. This is nft order, 

ame , , _ , , , , . . , , , , , , , ,,,,,,,, , ■ , , , ■ ■ 



I Address. 



t Town . ■ 



.State, 
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Sled Thrills by Slide Rule 

(Continued from pa ge 691 

150 recognized bobsledders in America and 
scarcely half of the.se are licensed drivers. 
In Europe, where there are over forty 
standardized runs in contrast to America^ 
one, participation in championship events 
is not so restricted. 

The bobs used on the big slides are en- 
gineered to a fraction of an inch and are 
as carefully and stoutly constructed as any 
racing ear. The four-man bob is eleven 
feet seven and one-half inches long and 
weighs 485 pounds. The seat rests ten and 
one-half inches off the ground. The two- 
man bob is nine feet long and weighs 352 




Court L-d>' German Railroads 

Constant practice teaches the driver; t he tricks 
of toeh perilous turn 

pounds, American sleds* which cost be- 
tween S5QQ and $600, are steered like a 
motor car while the European models em- 
ploy tiller ropes* 

A German engineer* Stanislaus Zentzyt- 
zki* has designed the leading bob runs of 
the world, including those at Lake Placid 
and Garmisch-Partenkirchen in the Ba- 
varian Alps* The American run is his mas- 
terpiece, however. It cost $200, GOG to build. 
The average drop is ten per cent with a 
minimum grade of eight and one-half and 
a maximum of fifteen per cent. 

The surface of a bob run is of glare ice, 
made of a mixture of snow and water, and 
is covered in the straightaways with a thin 
frosting of snow so the sled runners may 
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bite in and hold the track. The tarns are 
built on a foundation of crushed rock, 
padded by turf. Some are twenty- two feet 
high, their towering banks running up al- 
most at right angles to the bottom. They 
are built with geometric precision so as to 
hold the giant steel sleds, which with cargo 
weigh up to 1,200 pounds, as they go spin- 
ning around at fifty miles an hour. On the 
straightaway, a run Is six and one ^ half 
feet wide while on the curves the width 
varies from ten to twenty-two feet. Eight 
thousand Feet of pipe running from top to 
bottom expedite the spraying of the course, 
more than 20,000 gallons of w-ater being 
used daily for this purpose. 

When a bob starts its downward dash, 
the run must be clear of all obstructions, 




Aftathif step in the construction of the run, 
which is carefully engineered 

sleds or loose ice. The slide is patrolled 
constantly and as an added safeguard the 
seven telephone control booths can ob- 
serve every foot of the run, No bob leaves 
the starting line until "Clear Track” is re- 
ported from each station to the other and 
final word is relayed back to the starter at 
the top. Only one sled is permitted on the 
track at a time. Throe telephone circuits 
run from the top to the bottom. The first 
is a direct circuit, the second is a one way 
connecting the intermediate control booths, 
and the third is for operating the electric 

(Continued to page 123 A l 



NOW — A 7-Inch Genuine 

BLACK & DECKER 



ELECTRIC SANDER 




THE NEW 7-INCH JUNIOR SANDER saves hours of 
slow, hard work with sandpaper. emery, files, err T Mokn 
qwek work of such jobs El a cleaning; and smoothing wood 
or metal surfaces: removing paint: and fust; grinding and 
smoothing welds Ond casting ridges: rubbing down new 
lacquer with felt rubbing pild; polishing metal, etc. Uni- 
versal motor Operates on A, C, or D. C. A great toot A 
great value. Only $39. SO, 

LOW-PRICED B. & D. DRILLS, TOO 

14 -INCH JUNIOR DRILL: (Illustrated), Drives twist 
drills for drilling up to '/j* holes in Stech augers for 

drilling up to 1" holts in 
wood. Also drives Black St 
Decker Hole Saws for rut- 
ting clean, round holes from 
Lt* to 3 Vi" diameter in ony 
material rt hacksaw will Cllt, 
Universal motor.On]y$3S.O£). 

1/HTlCH JUNIOR DRILL: 

Drives twist drills for dril- 
ling Up to Z*"_ holes in metal t 
auger* for drilling up tp l /z * 
holes in wood. Also drives 
light wheels for grinding, 
buffing, polishing, etc, Uni- 
versal motor. ONLY $19,95. 

MAIL THE COUPON TODAY for complete information 
and name of nearest dealer where you can sec the Junior 
Sander, Drills and other Black & Pecker Tools. 

BLACK & DECKER 

World's Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 



MAIL THIS COUPON NOW 



j; The Biack & Decker Mfg. Co., 

j $U1 Pennsylvania Ave., Towson* Md. 

j Please send me Fret Literature describing new low- 
priced Black & Decker Tools and the address of my 
i nearest B + ifc D. dealer. 

> Occupation - ■+ 



Address — >- 






Stare- 
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. , atu/, eadey tb 0st them 

WITH G-E MAZDA PHOTO LAMPS 



* What a Christmas picture Sally makes sitting 
proudly by her new doll , * , and Junior beating 
On his new drum I Catch such happy, delighted 
faces around your Christmas tree, and keep them 
forever . , * with indoor snapshots. 




SPECIAL LIGHTING KIT S1QQ 
TOR INDOOR PICTURES I — 

2 G-E Maze a Plsotoflood 
lampj No. 2; * 2 handy 
nap-tr reflectors to con- 
centrate the light On Sub* 
icc is; * Folder that re Ms 
where, and haw, to take 
pictures ui nighr. 



Just put a few G-E 
Mazda Photofiood 
lamps in sockets around 
the room, Ipad up your 
camera with supersensi- 
live film, and take snap- 
shots as easily as out- 
doors in the sunlight. 
The brighter, whiter light of 
these am bulbs jgetsycm 
crisp, clear pictures indoors, 
or at night. And they last for 
dozens of shots, 

FurdrfMM, me G-E MAZDA 
P^pfafUsh tamps. Path lamp 
gets one picture. 15 cents list. 
Go to your druggist or camera 
dealer for photo lamps . . . hut 
he sure they're marked G-E t to 
he turf of better pictures. 



GENERAL % ELECTRIC 
MAZDA PHOTO LAMPS 



XofOXl 

Dare-Devil Scientists of the Air 



4 Continued from page 37 ) 

at the bottom of a dive depend greatly 
upon their own physical condition. Fight- 
ing planes are often tested up to nine 
which means that they are pulled out of a 
dive so rapidly that inertia alone tends to 
make them keep traveling toward the earth 
with a force nine times normal gravity. 
The same tremendous pull Is exerted 
against the pilot. He slumps down in his 
seat* blood tends to drain away from his 
brain, and in some cases blood vessels 
have burst and the men lapse into mo- 
mentary unconsciousness. Easing forward 
on the stick reduces the sharpness of the 
strain. 

Once a pilot who pulled back too sharply 
on the stick built up the tremendous load 
of twelve times normal gravity. The strain 
benf the airplane into a mass of junk. The 
fuselage buckled, the wings bent back, 
cracks opened in the windshield and the 
gasoline tanks caved in. The pilot was 
barely able to land the wreck. After that 
he went to the hospital. 

Fighting planes have to be put through 
barrel rolls, inside and outside loops, and 
many other stunts* but a test pilot does 
eighty -five per cent of his work on the 
ground instead of in the air. Men like 
Vance Breese and Eddie Allen, who are 
paid as much as $5,000 for test flying a sin- 
gle ship, earn their money not because 
they risk their necks but because years of 
thorough training in aeronautics* engi- 
neering and design enable them to diag- 
nose and correct faults in a plane still on 
the ground* to understand exactly what 
the trouble is when a ship responds im- 
properly in the air, and to advise in design 
and construction. Wind-tunnel tests take 
many of the bugs out of a new airplane 
even before it is built, but in spite of care- 
ful preliminary work trouble may be en- 
countered when the finished airplane is 
first flown. 

Once the ailerons broke on an airplane 
Breese was flying for the first time and he 
was left practically helpless in the air. He 
came down toward the field with the 
prayer that speed alone would keep the 
wdngs level. Instead of trying to make a 
normal landing he skimmed along the run- 
way at 125 miles per hour, getting his 

(Continued to page IZ 4 A) 
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Sled Thrills by Slide Rule 

( Cont inu ed from pag e 121 J j 

timing device that records the speed of the 
bobs to hundredths of a second. 

In the event of a spill, the operator who 
has had word a sled left the telephone sta- 
tion above his t notes it has not passed his 
station and instantly calls the starter. The 
track is closed and the operator goes down 
into the slide to investigate the trouble. 
The dangers of bobsledding may be meas- 
ured in direct ratio to the driver’s skill 
and the discrete of the brakeman* The 
captain, seated in front, steers the sled 
and directs operations at the turns. It la 
his job to signal the brakeman in the rear 
when to apply the three-pronged metal 
rake that digs into the ice* A brakeman 
never acts on his own initiative and brak- 
ing on a curve is regarded as the unpar- 
donable sin. If the speed is excessive he 
applies the brake just before the turn is 
reached. The secret of taking a turn cor- 
rectly, explains J„ Hubert Stevens, famous 
pilot, is to enter high and come down the 
bank fairly early. If a sled enters the 
curve too low it is apt to hurtle over the 
rim during the final stage of the turn. 

Correct bobbing can increase a sled ? s 
speed. A smartly synchronized crew can 
be a big help to gravity with this move- 
ment, which is, in effect, a rowing stroke 
in reverse. The shock of raising the body 
must bo transmitted through the legs, so 
the whole force is applied with the feet on 
the footrests. The crew lift slightly out of 
their seats when the pressure is greatest. 

Allan Washbond is perhaps the greatest 
bobber in the world. He is only five feet 
nine inches tall and weighs 235 pounds. By 
a judicious use of his weight, which is cen- 
tralized around his hips, he has lowered 
marks in the two -man division as much as 
a full minute in this sport, which deals in 
hundredths of a second. His technique 
differs from most riders in that he bobs 
with his hips instead of his body. 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self- addressed envelope. 
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"Yankee" Botch .or 

DRIVES SCREWS 

fifGJD DRIVER 

SCREWS 

JUST PUSH 

on bundle 



cAZmtfyMOM 

. SPIRAL 
SCREWDRIVER 

Greatest improvement! 
Wanted by man, woman or 1 
boy who likes to tinker around 
home. A sk dealer for" Y ankee" 
No.3 3H. PriceSI with one blade* 
ALSO "Yankee"* Handyman 
Attachments to bore small holes 
for screws or other purposes 

Ll TANK EE” CHUCK £ 3 DRILLS... Fltii Pl*e if 8M« 
Sot 39c 
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—INTRODUCTORY OFFER— — — 
North fim. Mfs. Co., Philadelphia, U.S.A. 

JiJiW TOQUE IE curt at rftnlw'a. 
send 31. lilt fnr ttfllPtiy poston Id (if 
“Viftlti’t" Handyman Thai drlrea or 
draivn at h push nn Jiinrtli*- 
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NO UFW STOMACH TROUBLES ME, 
NO’ MORNING-AFT Eft 
NO HFADACHE? STAY TO MAR MY DAY, 
THEY 51WPLY HAVE TO GO, 

TO NIP A COLD BEFORE It'S OLD 
I ALKALI IE IT WELL, SIR, 

I DODGE THE GRIEF AMD GET RELIEF 

BY taking ALKA-SE.LTZE13 . 



WhengH« d a che, Up set Stem o ch, Cd d 
orKjmtolharcoinmoneveryday othtu^ 
pain threatens to spoil you f good time — 
be wise— Alkali re with Alko-Seltier. A 
tablet in a glass of water makes o pleas- 
ant fasting, effervescent solution, whidi 
brings quick relief in TWO ways. Be- 
cause Et contains an analgetic (sodium 
acetyl iolieylate) it first relieves the 
pain and then because of its olkoliTing 
properties, it corrects the cause of 
the trouble when as- 
sociated with an ex,* 

Cess acid condition, 



Ideal 



MONEY IN PAINTING BUSINESS 

PflJm wjjJlx, ceil [tics, screens, Turn Imre, radiators, 
machinery taster, better! A H r F. motor 
nil Volt GO Cycle AO. cocnnleit wllh hpt&Y 
Gun, 16 ft. Jmhc. Weighs only U Ibe, Curry any- 
where. FCLLV OJT' Alt ANTEED. Only KJ 1,1 5 
t, 0. b. Chicago. SS Deposit, Batanco COD, or 
SEE YOUR DEALER Circular FREE. Got 
started making money NOW l f Ad 15 

V I ■Tun! 



PHIj. 161 Washington, Chicago 






Sci-cnti&t of the air climbing inf* cockpit for teat 
flight in a nnU airplane 

switch, get his wheels and flaps down, turn 
the plane around and make a down-wind 
landing. It took plenty of luck as well as 
skill and the landing was successful. 

Once a pilot in a normal dive delayed 
his pull-out until he was within fifty feet 
of the ground. As he started to flatten out 
an aileron gave way and the plane started 
to fly to pieces. Without hesitation the 
pilot pulled way back on the stick, point- 
ing the nose of the plane toward the sky T 
and depending upon his tremendous speed 

(Continued to page 12GA& 
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DarG-Devil Scientists of the Air 
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wheels within inches of the ground before 
dosing the throttle. That saved the plane. 
It was down safely on the ground before a 
wing had a chance to drop. 

Another time the propeller of a fighting 
plane stuck in low pitch after the take-off 
and the motor literally blew up 500 feet in 
the air. Breese couldn’t land straight ahead 
because the airport was surrounded by 
water. The easiest thing to do was jump, 
but there was $250,000 tied up in the new 
plane he was flying. He had twenty sec- 
onds in which to make his decision, cut the 
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a world of shaving comfort! 
Ask for Treet Blades and let 
their super-keen edges rid you 
of shaving troubles! 4 for 10£. 

Treet Safely Itfissor Corp,» Newark, N. J* 
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Successor to Plywood 
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better bui trims material, Rain, 
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"Finest Book 
On Tools I T ve Ever Seen ! n 

Sayg one expert carpenter, ft When I wa» 
young I hunted through every available 

book lor iiifortuitioo on tootf* Just received 
your Tool Guide — wish something like it 
had been available then* It's the finest book 
on tools Fvc ever seen ! 

Today, send a quarter for this big 3 2 -page 
workbench handbook — contains hundreds 
cf illustrations — tells how to adjust,, 
sharpen and care for tools — and how to 
use them. Add a dime, if you wish, and get 
complete plans — * f Things To Make In 
Your* Home Workshop Send coin or 
stamps for one or both of these helpful, 
profusely illustrated books*— NOW. 

STANLEY TOOLS 



IQS Btm Street 



New Britain „ Con*'. 
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carry him back up to a safe altitude* He 
ode the wreck up to 500 feet where he had 
room to step off and get his chute open. 

Test pilots are always encountering new 
problems and hazards. "With design tend- 
ing toward smaller, heavier fighting planes, 
spins are harder to control and correct 
than before. Another new thing is the “tip 
stall 11 that makes a plane unmanageable at 
formal landing speeds. The wing roots are 
^till supported by air but the wing tips are 
stalling, causing loss of aileron control* 
Some kinds of control surface and wing 
flutter that occur only at certain critical 
speeds can be studied only in the air. It 
may take scores of flights to study and 
correct such a vibration. 

Attempts are being made to make the 
pilot’s job easier by developing automatic 
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^SHARPENER 
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Wo more dull ira pkat^S-f You enm keep 
your skate* sharp na a eh&mpitm's 
with tho Johnson Pocket Sharpener. 

Restores sharp keen edee in n jiffy* 

Jmit run it up and down the hhirikfl. 

Bo handy, you can carry it in your 
porks L Tourh up your skai-PR while 
you’re out «kattne; remove bum, 
leather ed^ee. 1 1 cl p yourself s-kate like 
a champion by keeping your skate*! 
always sharp, with the Jehnaort 
Pocket Skate Sharpener* Only 25 c 
lag goods* and department etorcfl- 

Far girls and women . — jVo^ MtufA afftrs ihf tifu? Sonja JfCnl# 
Pleasure Stairs, recommended tty S(*n}a limit. Be sure ts look far the 
full rwiPHt NESTOR JO II X SON ufinii staff*. 
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For r to 13" Metal Lathes 

Tlie new lloron Grinding A.i uulimcnt 
doubles the useEulness of your Jill he. Unablra 
you to machine accurately to ] j of oul’- 
t liu u ■-■.n U It Of uQ Inch. GHiIiIh ii-.inl or soft 
Kioei;: eliminates, loot murks: produce* mir- 
ror finish. For both internal and external 
urlniltng. Grinds valves-, pistons. bushlngi. 
Sharp* ds rea ri i ere and cuiter* , Grind* 
lathe centers, spmdies fiats on 

Rhsflfl. 1 >ops eccentric drllttnj- ; ]ajM; 
pnllsbes. Scores ol other uui. 

In valuable to every liOmc urnrkEhop 
owner, model builder, ffiifiLge man 
and maeblDlst. 

SE M l-M a t; H i x K 13 CA^i’ ixGs, 
only I5.-95. Finish on your lathe 
a tut save real money, Write for 
FRKU Illustrated folder and 
full Informal Uni , 



CArftjiumrter stop Watch by which pifof cheeks 
performance of plane during test 



cameras that photograph all the instru- 
ments on the board at short intervals. 
Sometimes, instead of jotting down the 
readings on his leg pad in flight, a pilot 
reads them aloud into his radio microphone 
and they are recorded by a stenographer 
listening in on the ground. It usually takes 
several months and hundreds of routine 
flights, testing the plane and engine at 
every attitude and altitude, before the trial 
flights are finished* 



BUILD IT 
YOURSELF. 
TWO-THIRDS. 



Huron Machine & Tool Co., Yale, IVlicKigan 



Cl Whenever you find that you wish to 
know more about any article in this mag- 
write our Bureau of Information, 
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$200 MyFint 

Week 



. . . Now in 

my OWN 
Business. 



i * Would you, too, like to 

own a business where you could take in $200 
your first week as did L. A. Eagles in Madi- 
sons, Wisconsin? 

\Ve want a reputable, honest man in each 
county. This man need not have any special 
experience or more than ordinary ability, but he 
must be honest, and courteous* 

Such a mati we will start id business fnr himself. You 
can make far above average profile in the rug-cleaning 
bnsinpsH — a high-grade business nil your own. Many earn 
1125 tu 1200 per week — some considerably more. 

NO SHOP NECESSARY 

The rug-washer finis hua rugs like new Ul i the customer '« 
Boor. Anyone can run it. Ktactricity dora the work. A 
quick* thorough and biffhly-efflciptlt method that restores 
the natural beauty of lioor covering*. 

There arc hundreds of customers — -in your vicinity and 
nearby towns. The business grown steadily Bimply clean 
a few rugs or carpets. Thcao customers tell others and also 
give you their future work. 8000 you will have a prosper’ 
qua year-arou.net business. Send coupon fur booklet 



MAIL COUPON 'HOW 



I VON SCHRADER MFC. CO. 

* JO I PL, Kacine, Wis. 

Pend at once fiw obligation! your free booklet t'lunlrallng 
■ * rug-washer and telling how 1 con wn my own perniftueul. 
M ! biiisineas; how I can corn large proma :ii price* below other 
I methods; how I can become rniatii’laHy ItirlvjwaHbmi in a short 
1 time: and how ] can pay on easy terms., 
l 

! Name . ........... , 



Address. 



city*. . 



..■State. 



“Never a Complaint 41 

C. J Whi tc ra y s : ' '3 1 1 M b usir can in six days — 
never n complaint. 1 ' That i& the nicest part of 
this bnsinwfl-^'VCiy customer is mure than 
satisfied. S tains and blotches disappear and 
vivid culuringg and freshness in laded floor 
coverings come back. 

EVERY MACHINE 
GUARANTEED 

You take no risk. These machines have 
been manufactured since 1918 and are used 
by the United States Government and by 
Btatler and other lending hotels. They are 
fully GUARANTEED 

EASY TERMS 

The complete equttrment is inexpensive. A rea- 
son able down paynt cm. Urine* ev- 
erythin; to you and lhe bn lance 
Is monthly From the si art. 
you hjive your own biisS rinse — 
one fhsil is profit Able and uT 
which you con be proud. 



ex- 



plaining everything. 

"Profits paj for Home 1 * 

Harry HSU built and paid for a home from rug-washer 
profits. Hia first day's business wag 5 HP Another man 
writffli “Made $7fl in 1 ft hours.''' A. L. Miller says, *'Havc 
iuuJ rug- washer 6 yew — have earned a* high aa $ 1)2 a 
day. 1 " M ■ O. Malinin named 5 times the cuft 01 hU nmi'liiue 
the first two months, You, too* can enj.oy a large income. 

VON SCHRADER MEG. CO., 101 PL., RACINE, WIS. 




"THE NEON LIGHT seis you RI5HT' 



*TEST-0-LITE 



Hard leer electrical tester made; quickly locates 
rouble lit electric circuits. fuses , CUt-outs. motors, 
ffldtos. etc* Has I ,IHll uses torelectrlcfsng or home. 
Tests, any voltage 1 10 to 550 ; tells A.C. from D.C* 
r.K-i'Uoritlnary flMmsy test lmlb. Foumal e-pen 
size; with pocket clip. Lifetime Guarantee.* 
L. L 9 SACK NF«. BMP.. 55 □ ickrircn St-, N* wa tk. H . J. 



WANT a new business 
profession of your own, 
with all the trade you. rau 
attend tnT Then become 
a foot correctionJst, and 
In a few weeks earn big income in service fec«i — not medical 
nor chiropody — easy terms fur home training, UO further capital 
needed* no goods to buy, no agency, Established 1S94. Adz Iren 

Stephenson Laboratory* I Back Ray* Boston, Mass. 



DO YOU 




Powerful — 
Economical 



D. 

mF write 

^ fiw f REt tBlzkrg 

Pictures . letters from 
users . . details and T,OW 

FACTORY PIUCEH. 

PULLFORD CO„ 



Plow's 5 acres a day* 
Discs, cultivates, har- 
vests, Does the work 

of 3 Or i horses* Faster and better. The 

PULLTQRD iinfi is nuickly attached 
to Model T or A Ford. It’s simple, 
strong, built to list, t se yesjr old Ford 
of huy Oeib cheap* and pEl Llie advan- 
ta^ea of power farming. 

234 & Cherry $U Quincy, Illinois 




TURK SCRAP INTO MONEY 



AUTOPOWER tells you how In plain, cosy, pimple end Illustrated Iiritruoiluns^w 
liar, anyone can follow. Change auro uentratom into ueelul. practice * c *nri 1 
D C generators and mntnra wish voltage from 2 to 1,000 Volta, 



for power. 

, . _ special tu.. 

Herded, Opneratom can hn driven by w"i net. water, fad twit, CTC* INttTRUC 



light, wi'kiirtg, radio, mjusti, etc, no previoug experience nor special t ooia 



7TON8 von ItUILDINO AN A C WELDER THAT ACTUALLY WORKS 
UP TO A T ROD. ALSO COMPLETE PT.ANP l OR WIND AND 
WATRR POWER PLANT*. Send for your copy of “AUTOPOWER. ' 
Already used and endorsed by tbougnndg. Only 51-0 fi pcRtpaid. 

S. W* DUNCAN, Publithet* 410 S. Hoyne Avt„ Chicago 
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YOU NEED THIS FREE 
HOME REPAIR BOOKLET 



G 



an t ai ns d i agra ms and 
simple instructions for 
emergency and routine 
repairs that every home 
and auto 



Smooth-on 



Smooth. Oh 



Homi Auto 
Repairs 



owner can 
a n d s h o u l d SMOOTH ON 
make hi m - 
self. Revised 

edition, greatly enlarged and 
completely rewritten* Get a 
copy for your workshop* 
Be thrifty — do your own 
work — and keep the money 
otherwise paid to plumbers, 
repair men and for new parts, 
With Smooth-On No* 1, 

von t-an stop leaks at joints, sea m» 
and cracks in pipes, boilers, heating 
systems, tanks, i wills r auto radia- 
tors, water jackets and crank cases, 
tighten loose parts, reset stripped 
screwy, bolts and nuts, and make 
dozens of other equally prac- 
tical repairs — all at almost no 
cost, and in emergences without 
the delay of waiting for out- 
side help. 

Smooth-0 o Xo. I is applied 
without heat or special tools, 
hardens into metallic iron and 
holds permanently under any 
pressure and on any metal, ma- 
sonry, wood and tile. Leading 
power and industrial plants have 
used it for B5 years, and with 
this new booklet, as a guide, you 
can make equally successful 
applications. 

When you know where and 
how to apply Smooth-On No. 
1, you will make constant sav- 
ings. Be prepared. Ask us for 
the booklet and buy Smooth- 
On Xo. 1 in 7-oz., 1-lb. or 5-lb. 
can from your hardware store. 
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Broadcast Gives M Sight tf to Ears 

(Cantinhcd fr om page 92) 

of a super-imposed scene that was entire- 
ly different — an announcer, modern, up to 
•date, describing this timeless city. 

Reis would have preferred going out- 
doors to some mighty stadium* But he 
couldn't on account of that timeless angle 
— New York's most isolated stadium would 
necessarily catch familiar city sounds — 
and on account of his cast* Obviously he 
couldn’t have an actual cast of 10,000, Two 
hundred men, women and children were 
the most permitted. He had to devise some 



* 

v. 



SMOOTH-ON MFG* GO** Dept* 37 
574 Cum mu ill paw Ave., Jersey City, N. J. 
P]caae ff^nd the free Smooth-On Repair Hwk. 

Nflitie 

Address 



C Actor reading hirt fine* in aide ocourtrCAf ttfien 
** fn fet effect of smalt place 

means of amplifying or adding to those 200 
voices mechanically, to make them sound 
like the entire population of a city* 

So he chose the Seventh Regiment Ar- 
mory in New York, a huge block-long 
edifice. It was big enough so that an actor, 
standing at one end, could speak into a 
microphone and his voice would “decay** 
into the distance, in much the same way 
that it might disappear into the great space 
of outdoors. Yet it was at the same time 
capable of being used for the trick of mak- 
ing 10,000 voices out of 200. Reis did this 
by recording the shouts and cries of his 
200 people at rehearsal. He then had four 
different copies made of the recording, 
which he gave to four different assistants 
stationed at strategic positions around the 
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armory. At a given signal, the^ a^siitants 
played the records over loudspeakers, 
which projected the shouts into the ar- 
mory at the same time that the live cast of 
200 was also shouting over the micro- 
phone. As each record was played on a 
turntable of varying speed, the result was 
that of a confused human rumbling. But 
the modern announcer couldn't speak in 
the same kind of acoustical space as that 
of the city shouters. So Reis built a spe- 
cial box, a complete little shack of acoustic 
panels, similar to those used f 
casts of races and football games 
proofed, with a separate microphcfnc of his 
own, and in communication with Reis only 
by headphones, the announcer founded 
really in a “world apart. 

Reis isn't content with ordinar 
tions of actors or ordinary castin 
radio dramas, Instead he tests his 
voices by moans of the rcsonosc 
vice uncannily aecurat^itr^howing the 
exact pitch, tone color, intonation and 
balance of a voice. Merely by speaking 
into the small microphone attachment of 
this instrument, the actor is enabled to 
see the colored visual pattern of his own 
pitch quality thrown upon a portable 
screen. After finding pitch and tone qual- 
ities which suit him, Reis often proceeds 
to change them entirely, to suit the pe- 
culiar need of some scene. 

For instance, in an adaptation of Charles 
Dickens' 'The Signal Man,” he needed a 
voice for the signal man that was abnor- 
mally dull and dead. No actor, fine though 
he might be, quite filled the bill. So Reis 
“deadened” a normal voice by placing the 
actor inside a heavily absorbent, acousti- 
cally dead booth. In “Downbeat on Mur« 
der,” where he needed to overemphasize 
the rasping, nasal tone of a nagging wife, 
he passed a normal woman's voice through 
an electrical filter, and by eliminating 
some of the lower frequencies, obtained a 
high-pitched, thin, unpleasant quality. 

Often he uses the filter to represent a 
voice which in the drama is supposed to 
he speaking over a telephone wire or a 
radio set. One of Reis' new effects are 
sounds he calls “sound abstractions.” 
These are sounds which everybody thinks 
he has heard, but which in reality do not 
exist, Such things include the “ringing of 
silence” in an empty house, the “crying” 

{ Continued to pa£« I31AJ 
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of fog. the weird throbbingg and whistlings 
supposedly heard by patients going under 
ether. Reis uses a lot of these sounds as 
backgrounds in the subconscious dramas, 
in plays where men slowly go mad, drown 
or suffocate. Sometimes he employs a pul- 
sating oscillator* held far back from the 
microphone* so that there is just a kind of 
eerie whistling going on. 

Besides these queer “background" 
sound effects, Reis has added immensely 
to the resources of radio sound effects by 
introducing hitherto unheard sounds. 

One of these was the beating of a human 
heart* To secure this sound effect, which 
beat steadily throughout the drama, be- 
coming louder and louder until it resem- 
bled the pound of an orchestral timpani, 
Reis employed an athlete who lay upon a 
couch in a separate studio with a stetho- 
scope strapped to his chest. The sound of 
his heartbeat was picked up by a micro- 
phone attached to the stethoscope, and . 
sent over a controlled loudspeaker near by* 
Recently, in Ernest Hemingway’s "Fifty 
Grand” which was about a prize fight, 
Reis employed two prize fighters from a 
New York boxing establishment, and had 
them spar in front of the microphone* 

In putting sound effects into a radio 
drama, Reis works under a principle he 
calls key sound effects* That is, he feels 
that for artistic drama, only a few signifi- 
cant sounds should be heard, rather than 
all the sounds actually there in life. 

He learned this principle while experi- 
menting with a drama called “Broadway 
Evening** 1 Designed to show a composite 
picture of Broadway, the drama called for 
a scene in a restaurant. Times Square and 
other famous spots in the city. Reis there- 
fore took his microphone out to the real 
restaurants, the real streets of New York 
City, and picked up everything. But the 
microphone gathered in too much, and the 
background was chaotic. 

Therefore, Reis has decided on a few 
simple and suggestive noises. In a restau- 
rant scene these days, he’ll have only the 
clinking of forks or the clatter of dishes. In 
a scene outdoors, he may merely use a sin- 
gle cricket chirping over and over again* 
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For years chemists sought to create rub- 
ber independently of the rubber tree. Gov- 
ernments and men, including Edison, tried 
to produce it from plants and weeds, such 
as the common goldenrod. One reason for 
these feverish efforts was that rubber pro- 
duction is practically a monopoly of the 
Far East — the United States, user of more 
than half the world’s rubber, gets ninety - 
nine per cent of its supply from that 
source. Another reason was rubber's in- 
herent shortcomings which science had 
mitigated but not removed. 

Finally, in 1931, the workUsought ma- 
terial was successfully synthesized by 
du Pont chemists. Fortunately, however* 
\he product was not true rubber — chemi- 
cally it was not rubber at all! If it had 
been, it follows that the synthetic sub- 
stance would have had all of natural rub- 
ber's weaknesses. This new material* built 
up by intricate processes from coal* lime- 
stone and salt* looks like rubber, acts like 
rubber* serves wherever rubber serves* 
but it is many times more resistant to oil, 
grease and gasoline* and to alkalies and 
acids; it offers far .superior resistance to 
sunlight* oxygen* heat and age, and it is 
less permeable to gases. 

This material has been named neoprene. 
It is produced in quantity and is being 
used in a wide variety of products— for 
gaskets* washers, and packings in all in- 
dustries* for printing rollers* gasoline hose 
lines, for pistons and cups in oil slush 
pumps* in covers of transmission belts op- 
erating under greasy and oily conditions, 
in hospital sheeting* balloon fabrics* and 
on through an ever-growing list Much 
mechanical progress that was retarded be- 
cause of the lack of a rubberlike material 
without rubber’s faults, is now under way, 
thanks to the synthesis of neoprene. 

The price of neoprene is three and one- 
half times that of the present price of rub- 
ber* but on the basis of utility it is cheaper 
than rubber for many purposes even now. 
and, although nature may be able to grow 
rubber at a lower cost than we can make 
neoprene* if history should repeat itself we 
may yet see the day when neoprene costs 
no more per pound than rubber. In the 
meantime the price of neoprene stands as 
a limit beyond which the price of planta- 

I Continued to page 1 34 A > 
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postpaid, f-l Accessories Free. 
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pofl-tpaid, 3 AcceeaorieB Free. 
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Chemistry and You 

(Continued from Singe 132A) 






ABmiWtiYEQUAL BLADE 

TENSION.. , Eliminating ‘‘WHIP" 

llic chief cause of all blade breakage . tD 

Its a?i etiginw>mi£ Diet— right now there is no other 
savr which Jim in tains the same blade tension through- 
out (he entire blade stroke — Two scientifically 
designed adjustable compensating spring mechan- 
isms arc Llsixfi a cantilever ty|KJ on the upper 
operating shaft and an adjustable spring tension on 
the lower mechanism that arc synchronized to elimi- 
nate blade whip and reduce vibration to a minimum, 

A great improvement over all other scroll saws. 



DURO METAL PRODUCTS COMPANY g 

26 49 N, KILDARE AVE. * 258 BROADWAY P 



2649 N KILO/ 
CHICAGO 



NEW YORK 



FOR HIS CHRISTMAS 

Bartlett Snips S2.70 to S9.5D 

Mud* eJ >■ .h'irj.i|> CmrihU Tool £i-r*i. ft L-dilv lompri-^d. 

Cota Dielfti Tip ui 19 f -F i.ftilr A Hp*-i*l: mlpi b'r repair work 



tion rubber cannot go. Neoprene has an 
enormous immediate value in Industry, 
but compared to its potential value its 
present status is relatively trivial. 

Other new rubber like materials also 
have been developed here and abroad. 
Each of them has one or more special prop- 
erties that make it valuable, and a broad 
new field in the use of such materials, as 
well as in the wider use of rubber itself, is 
opening, Eubber-tired railway and sub- 
way trains are now a subject of experi- 
ment. In view of the rising opposition to 
the continuous din of noise that makes our 
large cities like so many bedlams, it is 
highly probable that all vehicles such as 
%iilk wagons and streetcars will be fitted 
*at no distant date with rubber tires. Car- 
riages were rubber-tired forty years or 
more ago when rubber w T as costlier and far 
less durable than it is now, Developments 
are pending that may double and even 
treble the life of motor-bus and truck tires 
at enormous savings in the aggregate to 
perators, 

(Coiitlnutd next month) 
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A New Breed of Racing Cars 

(Continued from page 53) 

The formula gives the designer with a 
^limited bank roll a better chance than be- 
fore. It continues for three years, so when 
he builds a car and gets the “kinks 55 ironed 
out, he knows he has something that can 
be used for three years instead of one t 
Thus he can afford to put a little more 
money into the experimental work. Here- 
tofore rules in America were changed an^ 
mifiUy and designers spent most of their 
time not in building new cars but in 
changing old ones to conform to new rules. 

For many years, Europe has budt the 
b^st race cars. In Germany they have the 
Mebqedes and also t he Auto Uni on, an or- 
ganizatltm — i u v u 1 V fiTg several motorcar 
companies. They get their engineering 
forces together and build a race ear. That 
car is not known by any trade name. Its 
an Auto Union car* Into it have gone the 
best engineering brains in the country. 
When it wins, Germany benefits and Ger- 
man car prestige is advanced. 

Why can’t our manufacturers do that? 
For some time, American car makers have 
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hesitated to put their names on face cars 
because they feared a loss of prestige if 
the car lost, and usually a new car doesn't 
win the first time up. But if our manufac- 
turers would consolidate their engineering 
facilities, as the Germans have done, they 
could build American race cars without 
this disadvantage — and better cars, prob- 
ably, than any one of them could turn out 
individually. We are dependent on export 
to take care of our surplus car production, 
and if American race cars could win Eu- 
ropean races, that fact would be reflected 
in our foreign market, 

America stands an excellent chance — 
although perhaps not an even chance — to 
win the Vanderbilt Cup race at Roosevelt 
Raceway in 1938. When road racing was 
renewed in this country in 1936 with re- 
vival of the Vanderbilt Cup races at Roo- 
sevelt, American racing interests w r erc un- 
prepared. They bad no new cars and built 
none. In fact, if they had had time to build, 
they would not have known what to con- 
struct. In Europe the three-year rule al- 
ready was in effect and foreign cars in the 
1936 race had been raced for two years on 
the roads in Europe, 

There were no combination men among 
the present-day American drivers, because 
our men were fundamentally track men. 
That was no discredit to them. They just 
never had an opportunity in track racing 
to take right-hand turns and to do the 
braking, accelerating and gear shifting 
necessary to win a road race. Our drivers 
were accustomed to a circular or oval 
track where all turns were to the left and 
where the throttle was kept virtually wide 
open all the way. By this, I do not mean 
that track racing is not a he-man's game. 
Every track race is tough, just as tough 
as many road races, but different entirely 
in driving technique. 

Foreign cars had superchargers, big 
brakes, sturdy transmissions, formula fuck 
Our fellows had no adequate brakes, few 
had superchargers, transmissions were in- 
ferior to the foreigners 1 and we used the 
fuel mixtures available for gasoline instead 
of the alcohol mixtures in foreign cars 
which gave a quicker and colder explosion 
and extra power. 

Ottr drivers, with their cars, entered the 
1936 Vanderbilt under a great disadvan- 
tage. They knew the great handicap they 

(Continued to page 130A) 
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LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

New Complete paj?a fat*! ng HsLeI 
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RADIO CATALOG 

A new attractive catalog, with complete 
details, iUuflt rations mechanical drawing 
and curves on the new extensive group of 
Hammarlimd precision products. Address 
Dept, PM- 1 - 3 S for your free copy! 

HAMMARLUND MFG. CO*, INC* 

434-43B "West 33rd Street, New York City 



AMAZING NEW LOW COST 
ELECTRIC MOTOR 



$E(^-STAflTlNCe REVERSIBLE! 
RUNS AT VARIABLE SPEEDS! 

NO rnisimutatfir. bruatiCfii rvVfl’FDtnt 
GV rii*usU(JJr Ideal for tal»- 
arsUMty atid txnnnwitii Can 

i»L- u«Liu»UKi if Tuti HAiitll fcov*. 

refulat* df l-ay filxofl. flvtrt? rriaya. 
iihuco Pli-ctm 1 uppers iu*. tuning de^ 
vicch, icir'Mlndlm elHkih many isrpaJl 
dpvifra. A tic mat In.*? rtarrtfit! PHfl- 
sSiiri Pul It, rareful Ey tTKtfd for rtal 
JMlfwHW, 



STOPFEU, STARTED, REVERSED, «5K-w!ed up OT alowctl du-wn tv 
manually fldiuutan-ff (rgment which TrvLs l.i any pusitiurt. llni- 
fom vi liter dlJWtJon, roumriJ Lcn.s cf JLufltualionff In valliKtr 

juid , Alt Vide A.C. lot hfMfrfl.Ocvn an y.>ttr ltr.iii!sfH>rmrBr 

ST . 3 UptMipukl. 1 1 0 Volt A-C. epenlH f l^m UlCht snetect, null^iiin-. 
(oirtuer necvfrMfy, -5 l.HS Gtiltt iww or *os>d lor iutram™. 

JAMES RESEARCH LABORATORIES 

orPT, A- A, mo ADDISON ST. CHICAGO. ILK-. 



were under, but they made up their minds 
that, beaten or not beaten, they would gain 
important experience — find out what con- 
ditions were and what they were up 
against. The first American to finish land- 
ed in sixth place but our boys drove a good 
race considering their equipment. 

The 1937 Vanderbilt found the Ameri- 
cans better — b ut not f ully — prepa red . Som e 
had foreign cars, others had built new cars. 
They had increased brake sizes, they had 
better transmissions, they had been ex- 
perimenting with superchargers and fuel 
mixtures. And they made the best of what 
they had found out. Our drivers proved 
they could pilot cars in a road race* Rex 
Mays, who finished third in an old Alfa 
Romeo, outran two new Alfas and gave 
Seaman, the Britisher in a Mercedes, a 
swell run for second place. Seaman had a 
faster car and passed Mays on the straight- 
aways — but Mays was passing Seaman 
regularly in the turns. ThaYs road driving! 

In the past two races American drivers 
have proved that they’ve got what it takes 
to win road races. Give them cars that are 
right and they are going somewhere. One 
thing, however, the Europeans excel in is 
pit control and pit operations. That’s some- 
thing our drivers need and need badly. 
The foreigners have pit forces which arc 
practical, military and automatic. When 
Rosemeyer, Germany’s blond champion 
who won the 1937 race, stopped at the pits, 
each man did one job and one job only — 
and he did it with military precision. As 
a result, Rosemeyer was out in forty-six 
seconds after refueling and changing right 
and left rear tires. Some of our men spent 
too long in the pits. The records show an 
American car stopped six minutes for fuel 
only! 

When you are running five seconds apart, 
pit stops make or break you. In the 1937 
race, Rosemeyer beat Seaman by fifty-one 
seconds* If Rosemeyer's pit work had not 
been phenomenal— if he had spent a min- 
ute and forty -six seconds in the pit instead 
of forty -six seconds — it is conceivable, 
even probable, that Seaman would have 
won* 

Over here we do not give enough seri- 
ous consideration to pit operations. Some 
of our fellows come down to the track, ap- 

< Continued la page 139 A) 
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point one well-wisher to take care of fires 
and some other man, with good intentions, 
to refuel. The first inkling the tire man 
has of his duties is when the car rolls into 



the pits. Then all is confusion and precious 
seconds are wasted. Efficient pit control 
doesn't cost so much but it helps win a 
great many races. 

I am not afraid of how American drivers 
will fare against foreign competition if 
they have comparable equipment. Despite 
lack of finances — for he usually bears the 
entire expense of his racing — the Ameri- 
can driver produces astonishing results, 
results often comparable to those of Euro- 
pean drivers who usually are on regular 
salaries and whose cars are engineered 
and maintained by the manufacturers 
abroad. It would help a great deal if our 
manufacturers would give our drivers a 
greater measure of support in their prob- 
lems. 
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ONCE 

IS ENOUGH 

It 's some trouble to get set to do a 
gluing fob— so— why nor use o glue 
that realty sticks permanently ? 

CASCO — that’s the glue l 

Il’s different, it bets i?/i pm wraf/y, ..like con- 
crete , „ , moisture, heat and hard use do not 
affect it. 

EASY TO USE — Casco comes in convenient 
dry powder f or m— mixed in cold water in a 
moment— no cooking. 

WO WASTE— You mix it as needed — always 
fresh and up to the full strength. 

ECONOMICAL— A pound of CasCo glufe powder 
makes 1 quarts of liquid glue — half the 
cost of most glues. 



The engineering ability developed by 
many of our leading drivers has been the 
wonder of the automobile industry and 
this experience, coupled with a highly de~ 
veloped driving ability, has placed them 
on a competitive basis with the leading 
drivers of the world, Given cars of equal 
performance and reliability, American 
drivers will come into their own in inter- 
national competition and place the Amer- 
ican automobile industry where it should 
be in racing—at the lop. 

And, it seems to me, the American auto- 
mobile industry owes more to racing than 
it has contributed to it in the past decade. 
Except for racing, we might never have 
had demountable rims. Superchargers, 
high-speed motors, aluminum alloys, effi- 
cient brakes, new types of carburetion and 
new tire formulas, all were bom on the 
race track. A dozen other developments 
have been lifted off racing cars and ap- 
plied to commercial cars. 

Many future developments may be ex- 
pected to come from racing — -more, per- 
haps, than racing has contributed in the 
past. Only by contributing its own share 
of research and experiment can our own 
automotive industry reap its shares of the 
reward from these future developments. 
And the laboratory for this research and 
experiment is — as it has always been since 
the first horseless carriage frightened the 
first horse — the race track. 
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to-use tflue lor all household jobs. 

Makes permanent repairs on furniture, 
linoleum, piano keys, umbrella han- 
dles, books, liiEfi3.ee— every th infi that's 
’"enable.' 1 

FREE BOOK SHOWS HOW ! 
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The 
Robot 
of Radio 



Th*M‘6 
Tpuf 
StitJan I 



FREE HOME TRIAL, Money Back if not Satisfied 



Everybody (s LuEltiiW about automatic turning — the moileru 
rotiut thftt illcrtMUies tij-? pleasure of rnjifl a ttiDusand linifia. 
.Silver It&dtu i iiiible-4 you to meet the demand of Lbe public 
for this ftl'ua/inir development — el prices that will result in 
quick sales. CA*h in now willt thus quality line of THU 
lir-ejwptE radio*. Kun cua ran teal lor ONE FULL TEAR 

core NEiA/ t93B CATALDO 

I ni -C JuM ,,(r |bg preBfj lEadSos 

I I LSI L ect KCilOrE. Neiv bat 1 tij 

ratlins fur farm-- Car radios, ft to 
1ft tubes, ftti heautifnl table 
m(«iels a Lid niapnifieent csmsoles, 
Priced ns iinv as se.70 

Automatic Tuning Mode It Sips 
I'ricet.! as li>w as, 

^ d d ( r lT SILVER MFG. CO. 

EL5TQN flVE-, Dwt.101 
CHICAGO, ILL. 



SALESMEN! 

GIVE-AWAY 
RADIOS FREE 



T Ijo o tiick eat money- 
winking deal s^u etg( k*iw, 
(live away rad Less free yet 
make from £}ft to $20 
rm every deal. Semi 1 de 
for Triple push card, pie- 
91 ire and plan. 
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' Dispatching the Com Poppers 

(Continue!] from page 

side in the middle and the same for the 
left and right rear* Thus, in a glance the 
lighting requirements for eight states can 
be shown* 

Transportation companies have learned 
through experience that good maintenance 
is an important factor in safe driving. So 
while his trailer is being loaded, the driver 
cheeks every point of his “horse" careful- 
ly* When the unit is ready to leave the 
terminal, it is rechecked by supervisors. 
This completed* he is given a chart to sign 
and is on his way* On the highway, the 
driver is expected to observe all regula« 
tions, and some of the larger companies 
employ cruising cars to see that he does. 
Habitual offenders are penalized. 

The big companies have facilities for 
keeping tab on the movements of their 
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DISC WHEELS Miuitpped wjlh 
(COODRrCH .(3D00 YEAH. nMFSTONf- 
Ballpan Tim off™! M LDWtAf PRICES 
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/-AUTOMATIC TYPELESS PRINTER 







AmBElhe Xiflw Prlnc-O-Pn.'ws Hlencl] Dqpil- 
caiur Auinmallc fi»dlnc, Automatic 
luKlng. Full 3 \-i i li lojinl 
Other models hLho. at world's low- 
(si prifNs. D&taila free. 

alBMi. frfMti sa milk'd Of work 
done. TTscr-AseotN write. 

Profess i odsI Productl 
Dept. 1 ID. SLIvtUon , O. 



O I s dor dlr*tt 



trucks* By means of a contract telephone 
wire out of Chicago, Dispatcher Mason 
checks with Keeshin's northern terminals 
at Eau Claire, Madison* Milwaukee, Min-* 
nea polls and St. Paul each night between 
81 30 and 9:00 in order to get a report on 
the incoming transports and to advise the 
dispatchers at these points of the trailers 
headed for their terminals. A half hour 
later. South Bend, Detroit. Cleveland and 
Toledo are contacted. He then calls the 
western division — Sterling* Peoria* Bloom- 
ington, Decatur* Springfield and Indian- 
apolis. Direct calls to Fort Wayne and In- 
dianapolis complete his routine. 



PROLONGS Life af Batteries — PREVENTS 
Corrosion and Short Circuits — Send 25c 



Affords quicker dtftrtiftg, brighter Ughtf, better 

f,*(Iie* reception. TUI a TVEnarltnili Lfi Vclm (. mini up* 
i»ej c-ri lo Latiertea fuMUTMfllLy aniyt cn.-R'ialllKi« jinj 
(wipls the t>iLli.-rv a|:bitifl.[ campion, crt'€'pi.njj (tir- 

ryrlt & inKK rif iuwit. tJ m.i ni’ilL'Til. 
nllLly. i'nr jillUh iiol.il i*. LnrLvi. rad in, c>r any 
lumArkC*. — Olil i-.p new — rpmLun"!; Life. .1 1 1 Lo eenririi 
MnliAht fM.'lid $| fn* e*4 E*W<I FoV JKlO nnpJlcn* 
1 Innas. Ask for lii'uiiT firoiwMtl'iiR. ISi-ir TniilLs. 
Territories ntw'n fnr 111 strLbLLCr.rH. ind ^ia It- nit’ll, 

VELCO SALES* 4500 Malden St, CHICAGO. ILL 



for 

Full-size 

Tube 

Velco 

Battery 

Cream 



DO YOUR OWN SOLDERING! 




$ 1.39 

BlnU.SJ 



SLOW TORCH 
SOLDERING IRON 
WIRE BRUSH .... 

SOLDER* ALL FOR ■ 

Not a toyl FruwLltJii utility 
suldcrluK E4-t for ii 1 1 light work. 
Included KH'nUine Turner Setf- 
EaerfflKin-ff Sfiil^l liresfl Blow Tiirch., 
swylul I'luri-SfAuct Sntdcrlug- Iron, 
\v Ira Brugh, anti supply uT mildef. 
Savcw JEs cost IP u bhon. HUM? OP 
n.'pn I F of k1 ration ljrePHUfj; Lndls- 
pcnaulilo lor nuUnj wprk. VuU irilD 
elow kuy opinplele pci for Lctd 
E turn Ufl-I I prico ol blcvw t orclt. 
flrrtfir todavf 



Special stopa along the route are desig- 
nated as registering depots. If a truck is 
delayed, the driver must report to the 
nearest dispatcher. 

The unpardonable sin of the highway is 
to fall asleep at the wheel. No driver likes 
to think about it but occasionally it hap- 
pens with unusual, sometimes tragic re- 
sults * 

What does a driver think about while 
he T s on the road? Asked that question, 
one driver looked over his instrument 
board with its tachometer; air, fuel-oil, 
heat and pressure gauges; two ammeters, 
speedometer; levers to control engine heat; 
air brakes* levers for controlling the three 
sets of gears in the transmission, which 
make possible twelve forward and three 
reverse speeds, and then replied: ll Nothing. 
except what a whale of a responsibility 
it is to drive one of these corn-poppers! 1 * 
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MODEL TRAINS 



"O" 

Gauge 

xym* 

Scale 

MIN-I- 
SCALE 
MODELS 

Fcx[t‘cf r die cast acalc models, ac£Umtd to the smallest detail. Ahsu- 
luLU scale Hfciinieji. ;i l urcly cnnKtrudluli . PrEclsio □ workm anshlfl- All 
] Choomoi l ves " ' run-i n' ' iitid.iT power . ug ifi it.] ts ami usbeto u Led uukia — 
i^ltiutns, I5 oe Cats, ComhimiLlun Hugutitfe and l>ay Coac*™, 
rank v&th and nopjten. KitaCLioitir a^ombicd witfmut drLiUmc or 
machining, coni] nps prl me coaled . AHkyuurdt'alcfi 
or send name nod 3e stamp for full lnFurm&tkdl. 

CONGRESS TOOL & DIE CO, 

M 28 Lumpkin AY*., Detroit. Mich, 



FREE 

FOLDER 



UIGh powered telescope 



GENUINE AMtntCAN Nl'ADE BROWNHOPli 
“wt mnrfrtui mjmI* 1m 1h* manual 

P°'* L ‘ r I jn T ^nue l«lee.: 0 i»e Cm mHj inaon '* ci»l±*iii 
■CIF ll lii* 1 L ; ’-;Tir*l Wflteb A MilvA u-vny . 5 PbUlijMib 
Appro*, n ri .Ji:nc. Fine Iiium. H me* bauail. 

!!*“ bi unncL ru |K}WHTlJ luInrupC-Mie, 
inurri. 5t?2£, Qftty 11,(11 po«1r 
p<lU. ci O. U, 2ii aifA 
r -fl *- * SbmIiI Su(hi-i 

51 .69 C^*- " - »x Tdnuf. 

fi PilmilAi to nt*eT* but icmj-p tMiwurtnL 

* Cll^Erttwl to M ■WCl Kiai'ta lh. C'1 I-, piir- 

fn-to rail THI nlj^v-r HI nm. objfu-ff-rn 4 htv r ■ 

ttl build, Icirl 1 I **" . 1 p,. •■•rill- p-MlT. ■>■.:■ pS 

Only ft.BH po^Lputd. 





FClI'jri, 



T'|l laiAM. Linm hmloL 
10 du> fcjuiL*j l.ii," ii ( iLiruiiLiM'. 



500 POWER MICROSCOPE $3.95 

New 500X Super-Power Btownscope 

pi™ hlRTi pnwer nt h)w l'u-iL. ?(JX In DtiOJ< to E AEcpi. 
l-jycn riiMTM^™t.L- I-; _«.« filltv test ,’i E in .;|ve rUv.i- Srnnirv. 
I'l rtrlmi'jjiiiiij; 1 1 '■iii’L-ii:^ rarh ■.htl iuiiliKH foCltMlnjc, tilt- 
in , K SbrnU, etc. HI itav Hiui .'j -bm-k igUMhUi Lrp. Cn.iMTili.-Lr 
* l ‘f | *HlH and InntnirH-iin h«r.ldei, 

sJ.oa mjsijMihi special igqox ,, t ,j. - mk-. W w, 

ii m;I i n-poLvlnir m i «•«•,• fnr uTjlivu Pn LBrtkSir-iTf.r. iHvftijr Dr rt . ,- 
air.iscininv higU muiznilk-llLLun oi 1600 power. IJfilySl.flJ, 
6 m O Vlf NSC n P E CO ■ . P* pi 41 aid Fifth Av., NOW Tort H Y 

CLAMPS 

''G(hmJ Itmpr fuid viynEy uJ tSris." U ., ! ,iit ml* nr 
llhr ira.blijCi "-ui k . ] L i Lim pkit"! r.f ilfRa juili[n, pi I’ 

fi£i.| nnt-ium Tijr H-Jiimii ilnL-i.- mnrjbc -ir wrl-lMnr, 

■if nMMrWji' rfinbrj.i'il pfllTt^ II J|'H Jierln tly nllR^nj 
luiLof, urti’, r-itiir. Ty n Un cui " E r ! j n- ' ^-n |J 

''WhI" rLAnilAt. tliK .-I .-n|*n 111 Idil-jiLry, IT j-jiiit 

d*a4tr faun't t biMii. wdrr ifirf i, 

Hooy FiU 

tlllit- (I.-. -LHL OFdJ- 
njtrjr Mlpiiit, A h y 
lilnpcLJi. ' . ■ d tl.lH* fi'. 

[> irilucd -i :T I lor 1 *. L !, i - v; ■ 

Tar twHi Piyny <‘I»fhiw. 

AUo Pittcii«» tor ''Jir Pt»T — |jijn: 

— ‘ J irla (w IJ .CO pltui itMitr. 

Catalog adjustable clamp co. 

CDe c **Thetl lamp 

r ^ ^ *11 N. Attilnird At*-.. CMJt#o* r U, E. A. 






FREE 



treasure book/ 

itfT- IH — f — - — Prro.Pin^ CibLIirtii Mr, 

f 1 i ‘ L. , , ! . Lt- lay ihipkj j , V! wr j 

l.il i " 2:i nr jki* o'. $4^ each: 7 In, ii isy , 

,Wtrithi CnUFLlfdAdd 10/ bjl'K 1 1, m bt> vr 
J pMf»i anfUnf Siliir u'Sii ^'Jy>.si |i.Si rrlin ( S*lvfr Ra>y ! 
rj -. hhii'J i,. ‘''-nr i:i> 'it 51 iOcjy}|:El: iq J.:,, ||.7|, „ i, [ |, 1 

Fjy+m ij. 1 ,j U *!* .■ c.-- Ii i j ■,[ L ft tdtj I ry . .ureii.--!. 

Vnfxhfl (Ma G? 3u:. . Fjrfprx44, 




]Si M A IS t-flF'l for r lie trn.nlel bout ijulLct, 

A twln-rvllntliaF sttram en-i'-linfc. 

Ihjrt: 17/ni', Si tip lie I 1' 

l^rMieli S-fi/k* Width 2-.1 k% Hi'lj-tll "-1 H J , 
1‘trmpletu itK HiUntnited il.w pu^i pkld, 
PrcplM'iler rus lor above eoBinc .njtr e^trn 

ShttTP.l 1 *!> Ell^lnn Cg. . KM,, J r at,rti*Fi ». C Incln Full, o. 





CASH IN QUICK ON THIS 

1 BIG CHRISTMAS SELLER 

Tfini«'',|iids al lTb*aa i'ii-Ai:tilu| 

r.INlllVE I.KATIIEII TIEN 

iMat IihA like talk win he n»ki a* aifw, w T iic Lm- 
Rikiil i iii.- iy Irrr 1 1 1 i’tie'im lit »■■•■! ■ aFiU Kt: t .Mnrtetl .it nne-i*, 
H^tSI* 1Ti , ‘- Li Ik f:r(i|L!i- rhAL Ci-[llijr\- m» 1 1‘srnc-n, both 
Itietl 11 Mil WbflTBn, TfLiJtpy every Ch rl*l Ftliia 9MHH1, 
Sfctil 3 Or fo-r sarnfilts, -1 -IivKl-IUI Netd 13ow, da Tvell 
ps ^Tv^uiin Cir ncunemiis (.ACd-rtui anil njlries, My 
- r 'c|>*Fii-nri‘ Mi eilP'.E CffULin' Tim. hi n>vp 1 1 from cOO-l 
in r>:|i- -I - I'll ■■l;lll. 

CENTURY TIE CO. i L, W. fiiJrH Blid . . atlrnh, Mich. 




START BIG PAYING BUSINESS 
ABC WELDING 



Xen. law | tlf#ji mm modem Y-rilt "Bim[iis(l*i| ,n 
Atr ■ ■ rn rctk« I hi* bin I ' 1 -.y bnPii'ho*tftTikl&M 0 

1 ■. nh npn tInfl-1, n*V*T b.-fate mi nil! Li.flofJ H . Iluprnw 
ibr it'H.-rh to the 'Uiyerr probt juIm. The hen, ][u- 
ipwkr tyeptmt*. juiitIi IiKtcr, Tbit It te- 
Deb't tuim i%. 



IlnBnrl puj - I1< 
■Mill IUT II >1 « I 
priilil. in ii \ ln> ri 
I Imr. W it Imi ut n 
ry.Bl Hf rtikl m y bt. 
I |n‘ II n ■> ;■ rl |pjit - 
in et ii i p| mi i> ifae 
■IibvI llhmil bflyr 
?n*r HKdr. 



diiy , 'a o; p-fj , - , r4-ijii it y . 

Build Year Own 

yiiriidA" Milk iiotrirt fJnni nLtcn: 

iipLi nnrS -in i <t eiirliH or t U;i.r> j>. I^ in rny 
ricerre* iry p]iM'«. enweirtJLy an ihe 
pc , 'l , .M.‘i|- ..ili»i>1k ,ehv. i-.L-jly itm 
you to USDD. 

Perlallle Oectrlc 

Jfsw lei! «Mt an m til r,ixKn Bn «eK II* 
1 h.f(E- Tlie iao.it piiiStilulM Bra md**r 
year atiop rstn awn . WnJiSn fnnLpy. better. 
e*jJer, Mr.* tw*nk 

Easy ta Operate 

Uobiut Wetden Itata 41 tfirabHFM-d*’ apvr* 
fe-tkiu- Triii* miAni (e^r-rp w'li^nia, — ■■ ith 
the ri*ht thiZTetei Uif fcri-ry Hobart 

u ffimiii ilrr-il, wian? r«r ftmr m>!D call WF;|d 
An4l Bi»:rflWRjiiljy, Th^ DIJlrtJTJ 
Anil iinn-rf *Jnty «:f rsHtuininA rremet <PFekU 
l>i£ dwffflmt atiithnin art n?£no™l. 

60^ Extra Capacity 

Over i jd ityle LH V-,.1 L WeJdnm — neeea- 
«u-y fat Ttltlini wlih ;bb new one. ted rodfl. 
Aidoir.tl Lt Frir(U.i: rt' Irl* Villi Ii^ImLIc lif-Vt 
wrkljrtt *urk, wLUmati Dnisini (he uy, 
I’nrrr dnn r L Hndr r«Lirnd bow thei ±at 
■.liaie wi Lb, the eld otyJe weildere tfiet 
■ ■pi lie Lb ip new Robert. 

Remote Control 

frt TiO i-l'ri rllnL -lili t labnVr! . Ttlittk cf 

h-mj »Ltu te niintrnl jfopii wPlidwr Irani 
*“>' wistliiifl jHiiai. St.r, tpm-, (onsper, 
ttnd rllnitnAO till- MI-HQ (ry A htl.per DU 
MMnrF.rbd hit cmodoIM. Murk. 

H l*Bys*For*ltseir Terms 

Ettrt oj-r hifitp end ulvIuah .-nit- h ruy 
lor yon Lo urn b UobttFl witkciuleygH<rjn* 
te you. Yea enn twit rent n new Hohn-rt 
— nnj Inter luirchsM it witliant Iota of 
rout. Cheek Rental i'u: : hue Ilua, 



HOfiART 
PORTABLE 
ARC WELDER 



( i Bni 3 r|tn* My Own FortaU* ( J r. ■ ! f! -,t 

H'jdlfr Enpnnn l iriin 

( J E Lb* trie Dnu WUdtr l > Hd !>«»«' Trilil — 

f J K-niijil l l.in FriTPnpe (.r Pyrchnia.. 

i ] Stji-J fr'El r-T| Mnniul on WddniR. Aiuwilied Ic. - f 
("tl» -ibiMii (be wurk we Mt| (u du- 

Siun n. ,,rlt,t t ,„.J„ 1 ' 1 „t..|« l ..H,H-l-*Hlt<*ltH 

Addr**, , , , , , . , 

LiiL. n -.Li ij i n □ M DAYS’ TRIAL □ KAFlY iLELMS 



HOBART 



BIG WOOD LATHE 




AT A STARTLING 

LOW PRICE 



An in. hlvHi revr^ri 



Iir-fiefiM-! Thi* eitFfl. Iirtvy WOOD LaTEIK. rteel beJ. *5 5n. b-ns:. "t mi nmminr l» 
mk*. llettvy dLity bend ttetA, II acej, c-one pnl>p> fer V GilM I- "ii-r ir-«TV'.i.ii', ■ it 
MmrLnCtt. Stour mlitr aiiil * in. isce iJmtr ■»* into pplnrllr. Tull rtock tpraidle lit" ntl* 

id ] ■> Jr.. 1 'ukiL II- -L H- JIL. Iunfl Airr-H-ilW 
Lp-rSu-h- I-Kli-fi nan* rialLM 1 liidtny. V-IhH( 

flT|il «!( nf Giar 1. ini-kii i-IipM'lr. KJiipinns 

nilB W lb"- l^ild nuw -Tar ppw fc-rw iJl in- 
ti* ted Litor&Hureajid blj-rdv -low cu , ke-Wrj(e. 

■SENSATIONAL NEW JAW TABLE 

,, fc.r-j.vv ,| .--. haw 7 Mil :■ -I,; I j* 

T-T-ictirni, fl.irr’irni." un-J p|*-i- n^hh. nt n rsmfl-rt- 
*bte dirih't FACTO It Y TO YOU PRICE, Jjiri* 
i Jft tahip. ISIjiia j-flire* .tr.il Ian cip. jMk- Lilt* 

IS dearer* Fl-ip* iruMkSi-r A in i i .:!■•. feu re. 

I'isLrr riii l. rijnj-if. n^iLter krtlt. niCitr.r 'bane ajid 
Vrbidt on *rber. Set weiebt wpibiriit iniildr KH> 

]Fi« W'l-re tjtli ■ Ter new > (■-■- ■' . - 

I i-w Lin benvv duty r> nt ekhdIjmim i i 

BLUE STAR PRODUCTS C0. p EOI Palm Ate., Fairfield, Iowa 




writirttf pifftic rrt^nft-o-n Foputar iWfcfcuui'cp 
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<Jf1 [EVlO tfcjsi busiEs! 1 ®. NOW 
— wl iIrTi h iMi nc'w 

I Ji;i I II I-. prarttfhll)' wUIWut 
rfjTi 1 1 it M M-ri ri . TTi l d ill i h i f HlHOUld 
ptuiUIi’ viiii in nisikr: really 
big moxlv. lim i 'in. ii'/mes. 

HUMJD. V'juin ij [S11UILB HILIT Tl’Em-cnlJl HJ.H |l[»K>lbS]tll^*l- C M]f ]H*W 
DiTERRER UJlIwlBtfret! fufiilliirn, cJrajw^, tfiJM'Slrjf. all 

BOCtH or fjil>r3c£ pileHrtrsIly rlptlt In your CLtfitomcr'H home, With n 
new W3H>li:SH swap irhllirHHt info dr¥ W"f have bel[K*d hur- 

clnvlfl nE men Eft Into buiil ricwi for t V?9 with oar jiultninJitLc 

oriulpment. TTic ir. -H. Government mill many of the wnrUI'fl UlTRWt 
hulclis TJ.’rU our machLBM. 

Make Money the FIRST DAY 

Von am ready to ho to wort thr mlnuto you pci (fie omflti so 
you nu«bl lo be t-.il; In si In hl-ft profits the lll»t ility. VVr want 
an hnnojit , ambULOJa dlafl in every locality. If you are tluit 
man we w-iii he ip you net Blurted for yonrwslr Ln a buni- 
neiia with tremerulou* DuwIMHtlw, Only a limited 
amount of money l?i needed For a down payment— -the 
baJanee you Mend on eaiy terms. Most men find ll PO+- 
Nlbtr* Eo mittn far more than the coal Of the mac bine 
ijclote the [laymen ts come due. You dtu&Y need 
to rent u Hhop— you Horn nave ro hire a bum Hue. 
for the work f« done in your fitslfuner's Itomc, 

Write Today for FREE 

of our ‘"Oct Info Business For Yout- 
Lricika. Let us lell you how easy U is to 
set started In ft year around tnisIncuH where 
you are your own bosw and can jUnn worry -■ 

I PE shout just n job. Write today — NOW* 

I VON SCHRADER MFG. CO. 

Dept. D*1D1 PI, Racine, Wisconsin 




-SEND TOW T+ilS 






STILL, ^ 

JLD£ AE1I C 1 



HUNDREDS OF 

CANDID AND CINE BARGAINS 
WRITE DIRT P 

CAMERA CO, 

(TO W,M*£lfON ST 
CHICAGO, ILL* 




A moainft new 
8esl-Seep method, 
anyone eon ubp. Applied to 
inner masonry wall and floor aurffteea ; 
no di^Eing. Ciusiranteeci permanently effective 



Waterproof 
Your Own 
Save up to 
$100 to $150 



a 



write for umiiud earn! tut* opportunity. Details FREE. 

national Seal- Seep Co., Dopt. 192» Cincinnati, O. 




Are Some of « 
Your Rooms Cold : 



Here f s What to Do! 

fc[|illp your hol-iilr furnace with a New 
Deal Air (’ireutaier and Droll f’ufttruEi 
PuifldEi forced rdr rlrfulailntj, Jfmirib- 
teeing heal Eti every" r'lem, n^tLrilli>a ftf 
Wind nr weather. AuLipmat JralLy kertM 
temperature of y M nr home al any point 
desired. Keen*-' fin-nri warm with a 
much Jewer [Ire. EndU crwtly Curl want* m, 
Faya tor ttaelf In fuel paved. More ituiri A thermostat. lUffUlSleA 
l)(nh furnace lire and air circulation, automatically- Kjiny to Install. 
Takes only a few minutes. Very low priced. Sold under u tfuaniTi- 
tet Of tAtbbrtlnn nr ynur money buck Hand 
today tnr FREE circular. AGENTS; WriTO 
fur Bales [irepodltlon. 

NEW DEAL APPLIANCES 
IS &2 fir allot At*, DatrtH, Mlefi. 



WRITE 

c 

1IDCULAQ 
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Red and Black Magic 

f Continued from page 

Perhaps he thought of the nine ana point- 
ed to five. Then he w-ould, mentally, call 
the five spot nine, the four spot ten, the 
three spot eleven, the deuce twelve, the 
ace thirteen, the ten fourteen and his finger 
rests on the chosen nine when he counts — - 
to himself, of course — fifteen. 

Here is a fooler that takes in five of your 
crowd at once. Spread out a deck and let 
each of the five draw five cards, think of 
one of those five and then lay them face 
down in a separate pile in front of you. 
When each person has done this, pick up 
the five cards from the man at your left, 
then place the next five on top, and so on 
- until you have the twenty-five cards in 
order in your hand. Then deal them out 
again face up in five rows horizontally. 
The first five cards you deal across the 
hoard wdll be the five chosen by the man 
at your right, the bottom horizontal row 
will be the five picked by the man at your 
left, etc. Ask the man at the right, for ex- 
ample, which vertical row contains the 
card he is thinking of* When he indicates 
the row, you can point to the card, for you 
know the top horizontal row is his. 

One of the easiest stunts is to let one of 
the party pick a card from a deck and tell 
him you can discover it. While he is look- 
ing at his card, glance at the bottom card 
of the deck. When he replaces his card on 
top of the deck give it a false shuffle with- 
out disturbing top or bottom card* Then 
give the deck a simple cut. This brings the 
chosen card directly under the card you 
know was on the bottom. Then, feigning 
wizardry, thumb through the pack arid 
I dramatically produce the card. 

There is another way of discovering two 
cards drawn by the audience. For this 
trick you use a prepared deck, privately 
separated into two parts — one half the 
red cards, the other half all black. Extend 
the halves in your hands and let two per- 
sons draw a card, one from each half. As 
they look at the cards you switch the cards 
in your hands unnoticed. When the two 
cards are returned they go into the wrong 
half deck — the red card is slipped into the 
black half, the black card into the reds. 
All you need do then is make a few mystic 
passes and thumb through the deck to pick 
out the misplaced red and black cards. 

It's simple enough to you, but it's red 
and black magic to the follows out in front! 
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WOOD* 

metalI 

LATHE 



CLAUSIHO MPO.CO. OTTUMWA. IOWA 



Jf’heti phase tn entipn Popular Mechanics 



Cll r iil ’.in. hUlWiipL IVInflni r>*Tf ^> 0 . 

Rtay, talflfttalJqc, p^njlkin hi. P-HfNTING PHE5S BA WQAI N5 
Tvi** a ni Euci'ilif’n. Inwp»t r.rirm Send »-Ui7mj fcr ■*■ 

PEiFFkw Co., 1 -C: 6 Columbia St,, Newark, H, J, 



This Man Makes 
BIG MONEY! 

"Six ytant ntfa I tHmfilit a Foley 'ElerLrtKef’n Irffwn Hnwir Nhsrp- 
™er fltld UMIHlM it u:i 11 MfiJiJI fnr a pnrUiliJ P Shop- Hirst 

tlay I (rn-'k In SI^W In Ifie alH*TTHWfi- FrtMrt TJbCJi nn t rsm«l 
from 9^5 to $Jlfl ji rtny For Ll,o Uaiunrc of lire 1 - 1 'f.Kcm. The rolcy 
turns. ouL :i perfect Jtrtj and I have Lin* same cutout era year 
nfii't yunr." 

II. N. WOOU^tAJSlCY, MinnesuLa 

Free Plan Starts You 

A TLIC nKlWTUNin ts; waiting for wldr-awnic men Who want 
ilia PIHlFlTS unci :i ri | |MI JKE’KNtiKN T JSiCOME. Plenty Of bUil- 
[it 1 -:-.-, . We tr] l you flow (o ijt>l srjirpwJ, l4u ossueri tcice n-cce sentry 

—very HU]? canliAl needed, build a Steady, pi*rm«ient ruif-ian'SH. 
shanienLisK J jlw^ Btowexu by Lhe Foley FJeetn^ittn system. 

AtlWbmaflC for pLnUing 41 sere. I l» Lriaela, 

9|KViai vu vr » fcnlv.i'F, «tc r . Included FILER with Foiey Lawn 
McnVs'r SImuthhm** oa omf offer, livings >au buhihohii tv.*> 

year arttimd , &c-nd |i<Mtcanl lOd*y— HO Hlodiun will call* 

FOLEY MANUFACTURING CO. 

107 -& Foley Bldg., 11 Main fi, H. E., Minneapolis Minn. 



Make Money ! 



work. 



Wimd la nimble, Saw 11 to 
2iJ 1 iirda n day. Iloaa mart 

til nil IC1 ir.nb- Qtiawe fill Ijf h: |>rf Jit*d li>' Inih CiT tl»y . 
Phil, [jit, — Limbi. IIhm 4 “ tit- niAiiie lor olJici 

BfRt t*4« Itf F«EE he*k. 



OTTAWA MFC. CO., 127 Wtfud St, T Oltawa, Kansas 



Don't bo lonely! LUe IQ 11 S yottr LLr-r fun yp.ir, pal 
Wftll rfgiit guyir. .Trrlci yotir lomi nmat.'nryrlo rjnlj, flo 
pbu. es ;uid dAlhJngs tVlin ftin liuncM bn- your liar' 

■’DuvUJftti'i 1 iJ riltT" — li<? l, JI fci-II yi'Al liow to jmn. 

I* go.nff for fill L parti cula rt- of 1 h « • 1 1 i i* SH moa?l4« 

Hiilfll-OnniiJliWi rtotw Co., Cept p, Milwaukee, W« 

Harley- Davidson 

Ji/lDtbTjyycles 



uiieZf 

TYPE CHE/LP 

il BURNER p 

I" INVENTED^ 



CDDK WHEAT 
without COAL orVVDDD in Yd 



ur PRESENT STOVE 
TWICE THE HEAT AT LESS COST— No Dirt or Ashe* 

QUICK HEAT AT TURN OF VALVE 

An Amuzinffi NtW-TYpe Oil Btimcr Whirh Users Bay 
DEATH AMY FOIt LOW COST, PERFECT PERFORM- 
ANCE! Rum ei Cheup Oil b , NEW WAT Without Pr<y 
efiupra-tinis or ClutfKirtK Up, Cuts Ftifll Billii and Psys for 
It&tlf Quickly by What. It Saws. READ RELOW HOW 
YOU CAM TEST THIS REMARKABLE SUPER 
FLAME OIL BURNER in Your Own Home FREE OF 
RISK. Then Mail Coupon. * 

COOKandHEATforLESS 

WTiy burn coal or wood with Its dirt 
and drunitfory Of tutUrtln# snd fiHMlIng 
fifes? Why flarry sstua -u-mJ got uneven, 
toning heat,? Burn ChCup oil a 
ffEW WAY and fict TWlCK THE 
HEAT at LESS COST — and have 
QUICK HEAT rcsuJjrtOfS by «* flimplh 
turn or ft valve. I J OfllMvely guaranlotUl 
pror to ciOG. mot to •cardon’ 

OR STOP UP, Has S roenrtl uf OVCf 
It yeans constant usu without, ever 
neerfinK any otcaniTiK, fcJinipEe^ftre — econo-mioai— no elec- 
trical cortnMtSOiia— no moving parts tn wear nut — rJncs better 
work at tfrsa OOSt, IUtm_4 95% air and St% clitup oil — TWICE 
TIJE HEAT OF COAL by simply turning Y&JV*. 



Enyiitctf ot National Rcpwtpllan 

Bars; Oonubnstlon principles are simple, 
crtluicrtt, fijcoLtenl — tmaurESH unonomSctti oil 
Coivaumption and maxlmun] boat, Tosta 
Bnlfle on burner with one yeur'e hard service 
prove no evidence of dirt or residue or any 
ear bon on interior parts. No noszles or tips 
to "cote np J| orsLop op. — C. W, Lovelace — 
K. C, Mo. 

U4ERS SAVi Firtoon oil burn era qt dif- 
ferenr Linda here but llvn r King is cheapest, 
beat. — -J. R. tiuldlbo-rp — lYffisblrtglon. 

I got on i re beat from your burner than 1 
ever had frotn coni or anything burned m 
ray Furnace,^ IV. £.1- Ntchoteon — Ind. 

Reduced coal bill fifty percent,— W T 3, 
Ceiilns— Pa, 

SENT ON TRIAL 

BENT OK TRIAI, for 30 day*. If you 
want to Save MONEY m C4>nk5rte and 
heating you may try ihe "HEAT KING" 
AT Ol>R RISK — prnvo that It enda 
drudffory tinrl dirt of coal nr wood, cuts fuel 
bills,' nays for ItBcIl uutckly by what It 
saves. You mim be smisoad under our 
llbornl guarantee or VtUJ ray ahh£>* 
LLTTEE V N0T1 i I NO FO R T Fi E 1 1 til t N EH . 

and talesmen olTered to 
nufl in «stb locality 
to hn will itsmonstrfttc 
nnci taitfl nrdflira. fend 
nn innFiey 1 — JDlt PIKn and mail c^opnfi (or 1* 
l>iiKt^iT.:i will iJf>V— 1>* ¥irr-i. in y uur locafity V) 
l*Jim huw wtcafsctnfy yLL lieni ran rm||y b« 
and: linw jm rjin MAKE REAL MONEY 
HtMire of futt tijitp, Mnj| Coupon or le poatosrd 
tfidpy— NOW . 

UNITED FACTORIES 

A -751 Factory Bldg, KANSAS CITY, MG, 



AGENTS 

salesmen 

nt a m o/vtv 



No wonder ulumeh 
tnd, ditiriljutori are 
breaking recardi in 
*pl4t. They jhow 

Kftw it g-ivei QUICK 
HEAT, HOTTER, 
CHEAPER, WITH- 
OUT DIRT AND 
ASHES, #ud how IT 
SAVES — then, reap 

big cash 

PROFITS, 

SALESMEN 

SAY; 

to xt nlled tiuie frheu 

Ifi deaneeM. felow IHV. 

Kept houae well 
healed. I can dUpnw 
of 250-— F. 

C*n«b. 

E am a pliimbetr. but 
never knew a -acta a 
UiiNLr to ret that muol. 
beat out of oil. Th«r* 
in money in aollins 
thorrs,— W r C, Ninbol' 
eon — I ml. 

Cot YOUR OWN 
OIL BURNER 
SAMPLE AT NO 
COST and CASH IN 
filG- Be FIRST In 
ynur loeelilj' MAIL 
COUPON nr Lr poit- 
card today— NOW. 



MAIL COUPON 



UNITED FACTORIES 

A-7S1 Factory Bldfi„ Wanta* City. Mb. 

I WHbAul east err «hli*4t&an r.iih ceneraun TRt A 3 ■ ijFH'F.IL 
on ^AdcrfiiE "HEAT KING' Oil HiiTnur -mi WITHOUT 
| .HI HK Tf> UE. 






Gky fiuta. ., 



r-t CHECK I 

U herk j 

if inter cflUci Z 

In NU COST | 

sample! 

and ntancy- J 

making dfler. I 
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Wftf 



CTH 



ON 



CAN YOU BEAT THESE 
POWER COSTS? 

SAVE 

up to 

$29380 

Per 

Month 

on 

power 

costs 




with a KRW FORD VS Unit 

59 H. P, with KRW VI Unit u»ing natural gai liaS BTU 
(Tij llc.par lftdO cu. ft. I 46.10 pH month 

59 H. P. with KRW V9 Unit unfng gaioline C : i lUc p*r gal. 

1 no tan J Its.tfl par month 

■Mia?* (icuri'fl show nrimsry fnal pn-stn nulurirjiti n« oi! net inetufletll 
far □pern Em* & KRW V® Unit la ci#r*li*p fifJ El. I". For 10 hour* EMU 
day^SNI 'iaj'H P'T nsajslh, Comply [fc|L* with rlmir icily & | . - 

KIVU ivbieL unvoian 1 * tu 1340.00 per muuih. Veil cur. pay f or .1 
KltW Unit in a fen ehort weeks out *1 actual mingil 
RftW VS I 'nil n jit 1* dnily jijiviuk money Tot opcrnloroi nf nir nm<)i- 
tieniii( and refrutetntiu-rj aq uijjMIMll, tnilEs, TMCt-QTi'n, Ijiin-ph, wcLll-pm, 
compressors. panipe, nctl-drilUna outfits, contractors 1 equipment, 
•(4p. et*. 

Tor rnmplcfc info? mat jnn, price* ami dntu write ijn, You can buy 
I liTULirli our Lutal J-'OnL Ilr-nler and brutfit by j-ucaL service and 
Inw-eusl Ford engine reiilieeiucat fc it lltp. 



fill 


L 


W1 


ISO! 


H 17 Lock St. B1 


IF 


FALQJ 


IX 


IM 


rmUTTTTTTT 




1L 


ly'ltidifria 



TXI M-ta* St. , Lfti Angela*. Eiport Oftltt: M Wnt Sl„ Naw Vor* 




CAMERA 

Offm hunLlred* ft A/||f I 
Of nmney- ntj K 1 1 1 1 JL I 
tinreriLLnw bri StiLl l»"lf 
■ nd M.nvLir L'Mm. 
cnJ. Loruvcs, Films. Kutflrs- 
#t* y OtfMHire Darn- 

poom sunptiM — every t h ii0 

t^h^Cii^raplilc, 



ChEHH* fnffl Am«Nr« f * meat 

Cfi'filF'l.cle, T.I. , n . - 1 siocJc— rmrn woMl’i le^d- 

inS ma«ir-rs-: r-iisim.'in, K® In, IfelL & BDVnli 
fir.-ilt \ , K t - 11:1. Il.'iune & Lftlrtb, Fte- IO 
Day* Trial— f’iJM il'n’tlOTi *u»r*ite»d. <Tt*qr 
r«ni •», j-qiMi'metil eah-n in Indt.) Vrtte 
ftir Ftim? L’niru'ra CnlflluB NOW! 

CENTRAL Camera Co. (EST. 

239 S. WaJuuh, OopU <t-l. CHICAGO 



GOVERNS SPEED 





It's riLiy and rcisnomirnl bb-nupply your D*D power far cpei> 
Ali .lie ail lypeOOf machinery, and Jn mar n u oik for le<B UiOcLey . 
Hits ply reruuv e ih* eniini Train a used automobile or truck, 
■et it up where yem like, ntturh a PIERCE UNI V Kit HA. I, 
GOVERNOR, stmt the enjfi.no and you Tutv* const ncilLy 
MUtyollwl ihjwbi-Jiew iheoperttroB nf *r<Ktrie LifcbiLn* ii ljinlA. 
ftro wel-dltt®, rtlrmenuni; uiuiu-, air 'rnm. 
preotor*. fwl artodwn, bonus, Haw inLlla 
and innuincrnt-lp other auplioaEJniui. 

Tin load IB 1 V r Tm lip- i hu L lit PIERCE UNI- 
Y E I; > 0 L -GO Y hi H ..1 1 1 It It ij j n -liivl.ilin h urv !• .r mi 
ctt(ih.i e|H«d. >'iu cLdh raruln tirm r .r ipmkJ n-nil 



K|K«d. Kill elDH r«glJll.Ei<ir 
■rnixm 1 tueforTTHiar* PlrBarE Orn'EHN- 

(HftA niT,r KiimllKl. ToWt*Hnth>ri i« drupla, 
Eilb*r t n.r hJpii r»n ha l|-ie<L Cetiipltte 
Go^ern-ar enlli^r are »G>t ifnKjible tor neaily all 

0 iM fc-.J rprrtlnl-f hi apil iLitr ifL enieHIk. I 

Writ* far fflu*te>twt LlL$F«.hi*, gl1 d ptk«. 

THE PKEftCE GOVERNOR COMPANY 
itll Ohio hvHUM, Andfnau. Indiana 



PIERCE GOVERNOR 5 

THC U H A I N S OF AWT DAS EKQlNC 





Packing Drama in the Films 

( Co n.t in nod fro m p age 75-1 



rider and horse from serious injury. Here 
again the camera travels faster than the 
horse for the effect of speedy action. 

When the story called for a man to fight 
a man- killing shark in a recent Sou +k 
island picture the studio property dep^iL- 
ment sent an order to a rubber company to 
make them a shark „ The rubber shark per- 
formed quite realistically in the studio 
tank. 

You can’t rehearse a complete movie 
wreck. It would be loo costly and too dan- 
gerous, In B. P. Schulberg^s film, “She 
Asked For It/* a stunt man sends an ex- 
pensive roadster plunging through a bridge 
railing. It ends up in a blazing mass of 



Camerumfifi p«!| camera sn fraefc Him cavtrtd 

uyagan moving along Old Chicago* s st rttts 

1 0 aL a ia iuM l?ri 
wreckage some thirty feet below. The 

script called for a big sed^n to crowd the 
roadster through the wooden railing. The 
studio was prepared for anything to hap- 
pen. A doctor was on hand, dozens of po- 
licemen kept curious onlookers off the 
road, a fire truck stood by and saved the 
wooden bridge that caught fire from the 
blazing machine and there was a wrecking 
truck. Director Erie Kenton coached his 
stunt men, Jack Woody and Billy Jones, 
just how and where they were to wreck 
the machine. Tho special effects depart- 
ment had explosives planted in the back of 
the machine so it would explode when it 
hit the canyon floor. Woody had to pull 
the explosion switch and jump onto the 
bridge the instant the machine left the 







w 



POPULAR ME 

road. Ho received only raino/ scratches 
in performance of the stunt. 

All glass is removed from the windows 
of automobiles you see wrecked on the 
screen. The bodies are reinforced with 
steel and there are steel supports placed 
under the hood. This keeps the body from 
collapsing, A fake license plate is used 
because people might sue the studio If the 
license was the same as theirs. Usually 
nearly all the gas is removed from the 
tank to avoid fire, A stunt man gets about 
$150 for a movie wreck, 

You would think that stunt men would 
pad their bodies heavily, but they don't. 
Safety belts are worn for a head-on col- 
lision, particularly if the car is to take a 
roll. Football helmets protect their heads. 
And they usually pad their shins, as the 
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a alance 



BUT SO 
DIFFERENT 
BENEATH 
THE SURFACE 



This shark leaks, rea l t hut rf is made of rubber. 

Swimmer battled if in studio tank 

feet always fly forward. One driver wears 
a mask of heavy Cellophane over his face. 

Running wild, after the driver has 
jumped oil, a large gasoline truck crashes 
into a store. On the screen, when you see 
the driver jump off, you never guess that 
a stunt driver is hidden on the truck. A 
black hood over his head and face and a 
black robe over his body keep the camera 
from photographing him. At all times ho 
has the truck under control and the cam- 
era supplies the illusion of speed to make 
it melodramatic. 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of information upon request accompanied 
by stamped, self-addressed envelope. 



They're both 
mill hammers* 

General a p- 
pearwnee from 
a (list a lire in I he 
same. Httt one is 

a Plumb! 

You'll realise 
that ail hammers 
are not alike the 
minute yon inspect 

the Plumb Nail 
1 la miner , , , Stream- 
lined beauty. Ap- 
pearance of (jerfect 
balance. Heft this 
hammer* ^Fecr* the 
balance I hat makes it 
swing in rhythm with 
your arm* 

See its work-saving 
feat Liresitlawsjwi tli wplit 
at lii^h iH»iiit of curve* 
eat eli closely driven nails:, 
beveled edges grip slim 
brads, draw nails through 
wood * * , slightly crowned 
face protects your work — 
Patented Take-Up Wedge 
keeps head on tight* 

Try the comfort of its tap- 
ered handle. * * ilarcd end pre- 
vents slipping:; slim, supple 
neck uhsorbs shock* 

Look especially for the Hoi 
Handle and Black Head at 
your hardware dealer's* 

Fiiy#ttc- R. Plumb, lac, , Ph il&., U. S. A. 



P LUMB 

PLL'M n urn 

i lb. head 



MSA 
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Two Miles Down for Oil 



ished and the casing set in place, a special 
oil-well gun is lowered into the hole oppo- 
site the formations and is fired electrically, 
its slugs penetrating through the casing 
and allowing oil to seep into the pipe. 

One of the big troubles in the past was 
that drillers usually dug crooked holes. 
Some of them descend in corkscrew spirals 
while others wander off after they have 
gone down a few thousand feet* When a 
drilling tool cuts into slanting formations, 
some hard and some soft, the tool is often 
deflected to one side* In the last few years 



MAKES WORKSHOPS HUM 



A few drops of Mn-Qne OH add smoothness and speed to 
lathes, motors, light electric tools, action points of Horaces, 
Always use 3-In-One Oil because it is specially blended to 
fttve ’ 'triple action"-ft cleans, oils, prevents rust and tarnish , 



LUBRICATES-CLEAH5* PREVENTS RUST 



Ride it lor FUN — or for PROFIT 

1930 MODEL 

SERVI-C YCLE 

U*M W,: 0 M M*fer* r t!v 
£>Ur Than 




ZmitY 

iVf C^ Je 

i»* 



Sit ■» the- "I rl *■ pi- 

STu a'l* »«nt ! Bir m-miir, 4 > »sr» 

|1T ,11.111/1 ll lilfcWOT- A ! I Mill. ■fut? 

finE'"* |Jp I in* I liraLf. ■ !> r.| 

lir 111 ii :c • i ■tuni- -Wth H 7jrl* wd »r,iJflt- 

nni-'fi iW«'Ti|K N™ Uiir nrlrr SI 4 1 * {m 3 , 
itoHrert-i pvi n n!*{f Fr«: t'b 1 *'" tifwb-ij** 

njL Will" |c*tp V . 

SIMPLEX MFG. CORP. 

$tii La 63 <1 , Seul he r n 6 Id t .. Ns* C r It Jn j, Ln . 



He&nlhuck 




DISTRIBUTORS 

wanted 



■- NOW Psutefo with Anwlne 
New TWANSFO»NtER and Nov#f Method 
of Tuli® Installation i 

Olii, OftlaKlbta m! facLury w intis Jihn!lfj»1ly 
roitititaibl; biLliurtM) cIMUill'iri'- IV hjiiull Q 

diithliLiUan In iicIuhvf c#rrbiorwL< ^ijitwi Sll Joint- , 

le-Jt Advnrlkinr nnd! };n*bt* *.oy to b»v* lurU lifl-nt, colorful, 

ittenlbn-fAHtni N oon AdTgrtliiiit isaiiui^ii tpMtPk both day a. tid * 1 it, 
EtphM t-v quickly awrrp titty! KnasJy i natal led &n top driver < tab. 
A i nation NTW TRANSPOJUUBR omM*« Rixn to eperat* <m any l»ovU a 
stotiniard 6-VtlJt *uSn fcloraicfc b&Utrr — M4Lnt: Only alrtJUt *Stn* amount cur- 
rent elh on eitr -1 t.iLL litht. Novel min hod iuhliLt uutalhLiuci proloeta 

hrewLhfta. lt«fiwr.uafc.le capital lnudlna oKflllU Lv* DiatribotOrthlp f vntiwct. 
Biff E'en 111 - No -■iffti rljwrier r<? u(*rr*-aTy. Wr lui r T]i-h fnDr® pronurt, 
Ffltt LITEPfATURt lyiVrs deHuLs. c^ol-isli-. liberal pnipiwhiOO. Write ludayl 

E. E. SOUTHER IRON CO. f - 155 I-A-JS KJ#nl*n ft**.. **, torts. Wo. 




MiUing loois used for curving well to reach oil pool 
at one side of derrick site 




drillers have learned to drill into new' for- 
mations slowly in order to cut straighter 
holes, and they also have a wider variety 
of bits for the purpose. Drilling straight 
holes allows them to drill deeper* Also, 
drillers can deflect the drill pipe into re- 
gions far from directly under the derrick, 
a maneuver that enables them to needle 
into oil pools that lie off shore under the 
ocean or under improved property, 

When a tool Is lost in the hole or when 
the drill pipe breaks off far below the sur- 
face, the drilling crew' has a “fishing’’ job 

(Continued to pa*e I49A) 
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oeiermmes your 
food, furnishes 
transportation, pro- 
vides your enter- 
tainment, governs 
your work, treats 
your ills— and 
Science Digest 
covers all fields of 
science as they af- 
fect you. Read it. 



Whether you are interested in metals or 
medicine, in mind or digestion, in plant life 
or planets, you’ll be interested in the Jan- 
uary issue of Science Digest— on newsstands 
now. On the illustration above read the par* 
tial list of January articles — every one writte n 
concisely, clearly, entertainingly* From the 
scientific journals of the world are selected 
the ideas given you in just one publication — 



Scie nce Digest. Are you read ing it? In United 
States and possessions, Canada, Newfound- 
land, Labrador and countries of the Pan- 
American Postal Union, including Spain, a 
year's subscription is $2,50. Additional 
gift subscriptions are only $2*00 each* 
Elsewhere 50 cents more to cover overseas 
postage. Start with January. Mail your sub- 
scription or buy at a newsstand, today. 



SCIENCE 

633 St. Clair Street 



DIGEST, 



Inc. 

Chicago, Illinois 



U’Af”rt writing to advertisers pi® me flierttibn Popular Mechanic* 




USA 
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B 0 ICE- CRANE 
POWER TOOLS 



BOICE-CRANI COMPANY 



TOLEDO * OHIO 



J 6" Ji:-: u ■ 



JVnr rtltmu-Arhor Sau 



Now. ultra- modern deeigti in 
complete floor- typo shaper. 
Investigate this 
outstanding value 
Of the yenr, Now! 



TWO SHAPERS in ONE, Our quickly invertible epindle- 
tmuaing brings either end of eoltd, 2-duty spindle into working 
position. A roost valuable feature. Gives you two shaping 
ranges. Now, no job is too small, nor too [&rp. Heavy-duty- 
end frees light-duly~end from overlixuis. I.ight-diity-end lets 
you u.?e low-cost cutters . , and thal save* you money, Either 
way you use shaper, you get the unsurpassed speed and accuracy, 
and the total safety that ONLY a SO L ID-SPIN DLE can possibly 

guarantee f Puri'hasc Boi Co- Chine far greatest value, and fur 
lowesl cost and economy in long ruo. 

Write today fur catalog uf Boice-trane 1 # complete line. Include 
10c for booklet "How to Spin Metal Projects' ' on your lathe, N owl 

Dept. PM, IS 









STANDARD GARDEN TRACTORS 



i Powerful Ga? Tractors for Small Farms, 
Gardeners* Florists* N ur scries, 

Fruit Growers. FouUryrnpn 

1 & 2 Cylinders 

High Wheels. Rubber or 
Steel Tires, Walk or Kale, 

Do Belt Work— -Fret Catalog 

STANDARD ENGINE CO* 

Minneapolis* Minn, Philadelphia* Pa. 

3321 Como Ave. 314i Market St. 



Plow 
Seed 
Cultivate 
Mow Huy 
and Lawns 
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NEW POWER SCQQTEFT 569. M 

Cmts & |i,l|,-, for 1C+ pSo Xaiu)lqt, r*L], nri-bat* cir ImUlCf 
io i.in; [imiant ar-uen— nnyune can rlrte st— . ven a U yrsir 
Olil thJld : n. ]■“ ] llS'J' TltlAJL, \'iir;iJlilLi nfios :■- ■ 

Irtrrct't rnn< mj — I ifuJtpji, Unites,, tyum, etc- FlI NTV 
u|' PQlV I'Jll lU-^pi.LiI j^ttKlii aj m i h — 

•siiy BWvd nvii, litl -let l rilirrlji wclft'nnlaiiiisl 
Unit ciiifl rharycr. lilmply pJu'i lute 
I nr Ml tocici t i rm Uh iUm-i . . c nutual rsi i gc—ltcuvy 
doty tlCMtaiiU h-ijrlH;; tHrrtr |i i vu BltbMM.li- 
mt rJili-E l.'T Tli V BTHKrtMl .IHkD— avail- 
Mhih with » I mo imrrel ejurif'r. Write rmp 
I i Lcriitii re on eciiiiiilct- 1 II tic Lneliiinnji 
mrwIcjK. h XT' 3,1 1 H Tvj-t pfcALF-RS 

WANTED, 

m i poet WoTonSi cone. m ut. P-4 k »■ ■■,»■ n^y. wn«r T 



How Thousands Are Gaining ID to 25 Lbs. 

Now thmntanrta ol skinny fcllnwe con fifty aocdhpo to "flCRrocroW“ 
bnnnt*, nlmpli’e anrl luck of pep. For with t hr: new, ctt-sy-io-faks 
ted nixed Yeast I ablets tunny liuVC put on 10 to 2H lbs., cleared 
ihcix pkjn nod priLin i] n w pep — riu b>' k. If yc>1l trio nn-4 ViLrvnijn 11 and 
1 run to- Luitcf ^i<u up, net Ifuuixod Y">a*6 tablet* from druiuMt today. 



THOUSANDS BEING SOLD WFEKU! Call on Business 
Concerns: Auto* Truck and Bua Owners; Schools, 
Public Buddings, Factories. Farms. All season 
ftcllur. Excellent year round profit opportunity* 

Nationally Advertised Products 

We help you close a.iles with Direct Mud Ad vet - 



tiring. !i60 t rjHju sold to U. S. Oovcrarnen 
Approved by Underwriters' Laboratories, also 
Good Housekeeping Institute. Used by lO.-Oflfl 
large Corporations, Write today with delta ib of 
age, past experience* etc., for inside information. 
The Fyr-Fyter Co., Dept, 90-25, Dayton* Q. 



FEDERAL ENLARGER $9.95 

PHpTocnAPHic sensation of maa 

A jiretltltm phDlu c j rt!sirfrcc *Uti All latest Improve- 
mem*. U**f pii-otBfi™d or 13S bi><4- itml-tupt 

n i- yn 1 1 vc holder lahrs n.L L slot’ll ft I in. platit* tiu t.i -I 
i n. tiy ft in, F.M Lt-’ii with 3-.S in. IpcjiI length, 
flu TL.T-1 H Bin PILTCR. MICIt&MITfB FOCUS. IN 
TRH-CM AHGeaALE LENS, UAkiiWooD BASEBOARD 
1 ut; i. rrtlarQvmrrita up ta tz ins. by IS ini. Ciin iff MAPK IS' 
used tianxg.ntJl.ly Ip ptaj.et *i tr*nib cnl.egrrn.nts. U. S. A- 
Alt JfiatiirvH ul expensive eiilarefer*. Prdvif now. only 
SU.EI3 v- j t In j 01 1 ppvtpalil nr C- 0, Li- plu* pctiilAug, 

CANDID CAMERA SUPPLY CO. 

301 W. 42 nd SI . Dept. p. M, Nn York. N. Y, 



OLD FACES 



MADE TOUNG 

Jlf i-Wycia n Ml look L ■!! to I l. }■ 1 iff 
yoUiijer, 5 Miniftm a Hay 
Kerp* HWHt/e# ,4 M-oy sr.d 



ersai-csaife Iinea. ThSa new sen- 
aational home meth-od Settfot* 
Trial — Von itixk Nothing* 
Lifts aaggins 1 imiselgi, fills up 
hollotrf, No Cosmettet* 

Afn 1 , li'trPwcjT, aJ] egca write 
for tlirilJlng book ana Facia l 
Analy&tM Chart™- Wth 
FREfc in plain wrapper. 

FAt'LlNE PALMER. 1411 -D Armour BUd..KanEa»nty,Ha 



PEN SETS r 39 c m 95 c 



N ¥ u. RSIS. Pen -et Prn is fitted wilh 
a aize U* smci- ■ ; v, rUinr duriuln 
Itraint: pump fi"l"r whioh rJeans 
and fllla in Ohen periil i u; 

Iranfl parent burr el. 

M c C h a H i c it I 
pencil to 
inutrh, ha a 
impel and rp- 
P c l m ove- 
m^iht. ConicH 

in pv-url-fftert trcclnrs. Money back if ntst plroutod. If pen ic-t 
is desired in gift bo* — add 4c to prices below. 

Sample Set 39 c Dozen $ 1.95 

CDCpi Wholesulfl Catalog of 4000 World Wido 
" ■» ■ Bargaina, Write for It. 

SPORS CO. 11-37 Main St. p Le Center t Minn. 



tuenne 

ARC WCtPCT 

Works Of I Any Storage Battery 
or Ordinary Light Socket. 



TWj New Electric Arc Welder la 
mad& possible by the invention 
of fl low voltafre carbon. Auto 
batteries rn-.i y be uaed without 
removing from car. Uses about 
same current psfonr headlight bulba. Cnn 
used nnl ]fl Vol fc electric ll^ht socket or S2 Volt 
electric light plant by using a Tried! Con- 
verter in place of battery, broken par ta are 
SIMFLY MELTED TOGETHER by the 
white HOT electric arc* in, just a few sec- 
onds. PrwluceH about 7, QOfl degrees taest^ 

HOTTEST FLAME KNOWN 

iron unit itwl in- 
WbUD fcnflrns rs> 
help* in 



! .1, 



WORKS «w ANYTH INC 

iron, nt«t. cujjjici, bri&i, 
ut puL'*uEL»ed IuyIbI. 

him : rriai,(e 

jilnirwt ii 1 1 1 1 1 j i'i c. t '-i it 
|V'. fifUj-rieB 111 llmti V «l.i- 
unilLuii-. PotuLivr MLuney 



AGENTS 

Men with cere to 
8illmprhiBlc«, 
repairmen .Jid 
farmerfl , fit lo- 
rler. n die tnil 
battery (hwii. 
Fir* mtnptB Q«- 

m-d DliFitjopi 

mtl[« h)». tip 
tn I G Q% profit 1 
Write TODAY. 



hack EiaruiUe. 

TRINDL PRODUCTS, 2225- YU Calumet Aw., Chicago, III. 
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(Continued from page I46A) 

that may take weeks or months to finish. 
Usually the first thing to do is to run a 
soft lead, plug down the hole to get an im- 
print so the driller may know “what’s 
looking up at him.” Wall hooks, automatic 
clamps, grappling devices and even espe- 
cially shaped tools for the particular job 
are lowered into the hole to fish for the 
lost part. Sometimes when a broken pipe 
becomes stuck far below* a cutting tool is 
lowered down inside of it, A long section 
of the pipe is cut off and brought up, then 
another long section, until the rest of the 
pipe becomes free. 

Even though oil men are able to pene- 
trate twice as far into the earth as they 
could in the past there is no wild rush to- 
ward deep drilling, mainly because oil that 
is recovered from such depths is pretty ex- 
pensive. It costs something like a third of 
a million dollars to dig such a hole, with 
no certainly that oil will be found at the 
bottom. Aside from exploration, deep 
drilling is being used mainly to extend Lhe 
depth of existing wells after the oil sands 
they have been tapping become exhausted. 

One thing that has temporarily suspend- 
ed the need for drilling deeper is the new 
process of acidizing by which existing wells 
are made to increase their flow. Acidizing 
also helps to ^bring in” new wells, Such a 
treatment consists of pouring thousands of 
gallons of inhibitive acids down the well, 
where it washes away drilling mud that 
clings to the walls and opens up the pores 
of the rock in the vicinity of the hole* per- 
mitting oil to flow into the well more easily. 

Today 92.5 of the oil produced in the 
United States is coming from depths of 
between 1,00ft and 7 T QQ0 feet, of which the 
section between 3,000 and 4,000 feet is the 
most prolific. Only three or four per cent 
of production is coming from below 7,GG0 
feet, although very deep production is con- 
sidered extremely important because of its 
future possibilities. 

t+ No one knows how far down into the 
earth oil will be found,” says H. J r Steiny, 
Associated geologist, “The chances arc 
that productive zones will be found down 
to depths of 20,000 feet. There would be 
nothing startling or out of the ordinary 
about a four-mile-deep well, aside from 
Its price* Such a hole would cost at least 
half a million dollars.” 



WIRE-HAIRED TERROR 




0 Tough, wire-like beard absolutely requires 
Gillette Blades. That’s because these super-keen 
blades are made for heavy duty work. No imi- 
tation — no substitute — takes stubborn stubble 
of! so clean, close and comfortably. And re* 
member, Gillette Blades* precision-made for your 
Gillette Razor, cost less than one cent a day. 




MOftl SHAVING COMFORT FOR YOUR MONiY 

* 



Precision -made 
for each Other 



• M*tro Gilli lte-nude 
Bia drs were so] 1 1 dur- 
ing the |m-i 12 menl lis 
than ever before in a 

similar period. Thank 
you mm. for Gillette's 
greatest year! Why 
make a proving gronunl 
of your fare? Drm.md 
Gillette Blades, Repu- 
table mer* 
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ALLIED leradn aRuiii in yeUiip with 1G38 Knishtg fcunhinirs 
imuIlq's newest features at jnenHati until to w prices . Adrantcd 
It, C- A. uud UuitYUanc Lirenfled ciTflllts, wi th Electric Fu*h- 
lluttun Tatiing, aLide-Rnle twlcrt^O-Mcitie Dials ► Elect lie Eye. 
Full Voice spoakcre, A. F. C. — world-wide t*nge — all thrse at 
pricofl that chaJlcaRe the industry] 5 to It) tubes* for AC, 
AC- DC, G voU. 33 voR, battery mid auto, Radio's greatest 
values! Chouse from 61 Knight models in ALLIED a great 
Catalog — send coupon. 



EVERYTHING IN RADIO AT LOWEST PRICES! 






S^rn] ]‘h-a l'artN Lls-ti for 



AUiIrrhfe , . *.-.... 



SprvL?v MvlH South* 

Alii4»L#ur- l.HiwninntlBr?1 Oft ALLIr w * 

It'-iM OUJiltnt. I- VI lyu. ,,,,:; you neVjl ,.i 

■unvL'Hi over ttMJGO Purus, Kits, 

S(MJIS£t r AmnLruh Test Equi[Mttfci!i. BK>nkK, 

Ci-ii!- |no]-hiti cwry r-ijn. rt-c|iikr«meuU- 

Comnietv Ki.-n-k-, ftuitn*l umy*«, Indent 

nnccrt. nave you lime- DiirJ money al 
AI.Llt-’D, Semi counrm taodny f i«r FO*? IfilS 
Cstaluf?— raclttf’es ctunplctf Biipply ffnoi®a 

KITS — All lypoHi, f* r any vet ill Siiy Radio 
pliibli ration, Write tor Parts kiats. 



ALLIED RADIO COBPOBATtOfi 
033 W. Jfttfcun BJviJ. 



you r Free 193?) Collide. 



Beam-Power Four-Tube Midget 

I Continued from page 991 

their relative positions* The variable con- 
denser, speaker and other parts mounted 
on top of the base are sketched in above so 
that all connecting wires are clearly shown* 
All wiring is done with No. 16 stranded 




hookup wire with push-back insulation. It 
will be noted that a length of No, 14 tinned- 
copper bus-bar wire is used for common 
ground connections* This is a handy and 
efficient way to insure well-soldered 
grounds to the metal base. Rosin-core 
solder is employed for all connections* The 
schematic circuit diagram is given in Fig* 3, 
A list of the original parts used can be ob- 
tained from Popular Mechanics radio de- 




partment without charge* The blueprint 
number is R-247, 

Photos Figs* 2- A* 2-B and 2-C show va- 
rious top and front views of the completed 
set; photos 2- A and 2-D illustrate the 
method employed in mounting the receiver 
on a plywood front panel of any required 

( Continued lo page 152 A) 
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$ 39.95 

fl-5 jFhiutL, ffii ini'jtcjT, jml'JnJi ri.i| £nr/r 

and motor pa Uey. 

HEAVY SPLINE 
SPINDLE 
DRILL PRESS 

Driver D^Z5 Drill Press does pre- 
cision 1 . 1 r 1 1 i nu , heavy or light, 
and carves , dovetails and mor- 
ilmcs. Sm-splrne FpHndlc reduces 
vibration r q> Tttinimufrt. Pilot 
whei;) with calibrated depth stop 
for lowering spindle; positive 
sprinp action returns It. Heavy 
smooth ground Cable raises and 
towers, gyring* to any^ position, 
tilts To any angle. Shaft: sup- 
ported by high grade bolt beat' 
inus at four points, Tbe&e and 
other Features mate this Driver 
tool an omsrandiim drill pre-i-j 
value. 



Driver has coni eon traced all its engineer- 
ing research* year s of experience, and 
complete plant facilities on small power 
tools. Only because Driver manufac- 
tures small power tools exclusively are 
values like these possible. 

Whether you're buying for industrial 
production or home workshop use, 
compare these four Driver tools with, 
others in any price class. Compare them 
for precision features. For ruggedness. 
Then compare them for low price. You, 
too, will decide on Driver— for the work 
they do — and the way they do it. You 
can get the big new 193S catalog* right 
away, free, by mailing the coupon helow* 
Have the complete Driver line to refer 
to — now or whenever you, want faster,, 
finer work with a power tool! 



$ 34.95 



ii-f dvui-n 

12" BAND SAW SAWS 

LUMBER 6" THICK! 

Driver FSN7W I2 # Band Saw has 
f-ix precision ball bearings to give 
permanent tonoathnes-s to wheels 
and fiuUij rolle-ts. Wheels are 
carefully balanced and rubber 
laced, Table tilts to 45^ Wheel 
guards, back guard. and teleseop- 
png front icuard provide complete 
j-afety. Everything to make it 
e I t l- finest 1 2* band saw on, the; 
marker! 



$ 27.95 



$34 



Jr p as jhavn, plu.r durv 

lV# V-belr and box torenefi 



8^ BENCH SAW 

MORE TOOL FOR THE MONEY 

Driver B?i7 R* Bench Saw has a 2D* 1 X 15* tabic 
Mii-furL’ — <he biggest ever offered in the 700 Series 
Iirtce range- And tbc width can be me tv ns I'd ro 
11' with available cKtendom. Saw cat', to a full 
2 r -i # depth without vibration; lowers by a worm 
gear for tvthcr depths. Tabic 
riles to 45° ae-fu rarely measured 
by indicator for angle cn[s> 

Ripping fence is adjustable. 

See rhii value ax your Driver 
dealer's. 




700 SERIES LATHE TURNS WORK A YARD LONG 

Driver L751 Lathe has 17' rapacity between centers, I O' swing over 
bed, and 13 \i* swing over gap. Built rugged enough to take Drive* 
attachments for metal turning and spinning. Hollow head spindle 
b I* fti diameter and supported by two Jeep grooved ball bearings 
irf ample thru si capaci;\, one double for added precision and long 
wear- Morse Taper centers, four speeds, extra strops gap bed and 
other features which make this lathe art extraordinary valuet 



FREE! 



OUR CATALOG FOR THIS COUPON! 




Walker-Turner Co., Inc. 

1 1 S South Ave., Plainfield* N. J. 

Send me, without charge, your new 193H 
catalog describing the complete line of Driver 
Engineered Power Tools, 

Name. 

Address. 



irftctt levitiny tu jtUtt&B mention Popular Mceh&nic» 
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See the difference 



I TOOK ONE hR TABLET 
LAST NIGHT AND THIS 
MORNING ! FEEL GRAND 



ws 



ETHER 
your consti- 
pation is chronic or 
occasional — one 
trial of Nature's 
Rer nciiy (NR Tabli ! ■ will show why millions 
prefer this AlX-VEGli TABLE Laxative. One 
iSSR Tablet. convinced me. * ♦ so mild, thorough, 
refreshing and invigorating. 

Dependable relief for sick headaches, bilious 
spells and that tired-out feeling, when caused by 
or associated with constipation. 

Wit hnnf- DieLr£ ct a 25c box of NRs from any 
II IIIIUUL n.1 in druggist. Use for one week, 
then if you are not more than pleased, return 
the box and we will 
refund the purchase V/ / 
price. That's fair. /IfllUv&r 
Try it— NR Tonight ji- p i ji -t'm-L 
-Tomorrow Alright J 

}1* Arrihil IMS C:Jir,ilnT-Thf rni'.iidii |,.r. AEto 

t--j.ni iilr* oi NR .ii-, L Tumi. iuniii tar im-ri Itif u.hd 

ln:,(.l*r 1# 3^I-A. Ht L.HIIIIK. Mu r 



FREE: 



MAKE YOUR XMAS PRESENTS WITH A 

BRONZE FOUNDRY 




for Schools and Home Workshops 

Cntnnlrlc H-’aundry ■Oul.ll Ik bit r vislla3>]-v 

In llpiri'V Bli'JM A I ill It ]iOFfiLli|« f(JT 

yuu lo |jro»lu«j l»eiutinil bnmw. sITvw 1 

nr nluiii Ilium rji-MUK^ -In put hiyllSC 
ivti-rkshufi flxiin K,c>rni> :in L.il Pn-iMMiLft 

&Lich ft-a boot ends, ash trays, dIAhe*, 
btp«r wi'iuhn, Inter spHjp. boUte 
DtHncri, t-saiasin'. fir-., rut lie nulrtly 
tnjul-r Ijy 13ir sjmil 4'Hiilnii prrwftis. Hx- 
jkIjiik nltjcf Ls ran uj,cl1 jus iijatic-m*, 
junfl mnmf mftuftis mttl« In n |W ruin- 
nice ti mi 1 . Pr^loui uhihc- 

tfB-Hjiry. iHtrnr-KLlr Eim kui>f i Lv and 110 
volt snonTi TVinHWcl fWT twwra (ton. 

S-Lae Crucible SStlmiilriE Wl, Frlra 

C'uimeJLy Vfl. CtatlciK ptnlttilrttr 

mi a cij.in. ar t 1 1 in. i ife ]i.<«. fin , ho 

352 !2*m. Hi, JH 11,1. 3 lh>., 1LM«| 

T,%3 34 fU. Ln. flail.*. 0 ltiw. 27 ,50 
Unlwrnal nnnor btawer nn 

i-llhi-r AC! nr DC. i^rlrpw. I. i-. b. K. L‘. 
rti^Tc <vr nwtify onlfi APcrurtHtile 1 , *x- 
upcm rhhiwv* e. o. D. wm* r-.M similar. 

KANSAS CITY SPECIALTIES CO. 

P. Cl, Box SO 22 Kansas City, Mo. 



The NEW UNIVERSAL GRINDER 




F-rn-ifliirtriiL 

i ni- - tij HiFiMiLir 
SS<-^- h.i ii t.- fc. 
Utmleri' 



tlljl I KitXlij 111 pstn 
pfiwtT 



Willi 

ct) I'rfm AliElftH 
TOOL SET. 

Vrr-W.L fell I LI Up. 
iir.lKiMalrfl: w lit. utl.tr 

rxH.L*. Tfaka Vi;tki!iI* tnnl 
Lnji.iEii<i.,:i liJn Hr, jn^iLtir. UJil i- 

iUrptlil. m-ndil ir,nik*r *r,,I 
jiiri:ii! iTalti-ii.Hii, 

look at These, amazing 
features 

] 1 nuraiMUr lw]«.iir*d Ky^rnw-J mo Hit 
. ' /-tm ivu V il rii L^'iiil I 1 * ■ iH.n-iT- 

*ii In* li^rlr. e wsrui-nSl™ nnd oil 
ii«T’TiiJr in cmeii H^hTinj-. Tool rt«:l 
i. -:V|Mir "L-lllti, CmitlHL ijfjim Hki- 
'■I* ■iii'H 1*1 xnr i, *ie drliiiiir j&li*. 
tiii ii-i.uJ wiri, thnw |ilf Uth'IHal 
rtiqj ctli.rk. B-diuit J tif 1i. li.il I- -d r iLIn 
. - ft nr *■ n Kair. .Lrtror toal h-i 
t n.liU‘1 t-'.il Id ttbvi. Ai j.l. iruif, 
.TT& li.i’.i. k-t F'l-J ■■ ■" Oiicnlm ihi J LU 
inf* A. C. W fl. C. I ilffnl . tuiuW. 
Ppi-riJ. I'r-.i -ii 1 a.1K>:i R. L'. ?J . (u fittl 
II. P. M. <?nsi 1.1- nl'tninod with 1M «t P li^i'.iL. L jL'.j! 1 i.Uilllu.i: aL 
INCLUDES 30 PIECE ARBOR TOOL SCTi 9— Ciind Ptom^ will- brnM irticw* 

TJtrf.nrfhf rm*n, 2 — ItaAdur ml ,rfT ■** :i — Ar»»jriiiil tUiTiri iue or ,sPVii,t Slurs p. 

2 — 3 Ail i, liii'.c luiAi. | '■ j . mr-tr'l i»irL L — HrLpUii t-*.! - ->C liiirh- 313 — .1 rj^irtixt 

utridiiu d™-p wiiMfry. mind. ^»rnrt rinr. mirfm *i*ii| qn*,Lii|in- murMfprLt, 

l -l-irn> ETlnd rtu-n*. 

Rush -SI, «3 B*lpmr« C. O. 0, 



PHILADELPHIA MACHINERY CO. 



UK H. Gtl'i St., 
Philadelphia^ Pa. 



< Continued from j>.i g*- ISOA) 

sixe or .shape for the bookcase or other 
cabinet that the builder may haye in mind. 
Two 3 -in. holes are cut in the center of the 
front panel for the airplane-type dial, and 
speaker; the same type of escutcheon is 
used for both. A plywood base panel, or 
shelf, s h by 6% by 11 in., is fastened to the 
rear of the front panel by means of small 
shelf brackctSj to support the set chassis at 
the correct height. Referring to the un- 
derside photo of the chassis base, Fig. 2-E, 
it will be noted that two holes are provided 
in the rear mounting flange for short wood 
screws. This type of mounting lends itself 
to practically any installation such as in 




open book shelves, wall cabinets, magazine 
racks, or wherever convenience and econ- 
omy of space are desired. 

To balance the set, connect the antenna 
to the insulated antenna post, plug in the 
line cord and permit the tubes to warm up, 
If used on a d.c* line it may be necessary to 
reverse the plug in the wall pocket for cor- 
rect polarity. Tune in a fairly weak station 
and vary trimmer {Tr.:?} with a small 
screwdriver, for the loudest signal. Next 
adjust trimmer (Tr.i) for still louder sig- 
nal, These balancing steps are in the ro- 
tation given, and, after once done seldom 
require readjusting unless the set is sub- 
jected to rough handling. 
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HANDY 



Taps and Dies 

-ajM 

KANQv- 

IS 




Electrically heat treat- 
ed fnr long, accurate 
service. Every tool 
guaranteed to give 
complete satisfaction. 
Handy to own (10 
cents each). 



Made by HENRY L* HANSON 
W o rcester , M as s at h uset ts 

At Tour Local 5 and 10 Cent Store 

Be permanently tooled -up 
for every operation on 
your Metal Cutting Lathe 

ttr’ .v< i Set ba m>tn flirt" — their'- 1 ! anlJUfl# 
litiirf I n hu | 1 n i : i T i ■> - 1 " ' H ‘ Jj - : 1 u 'j; 
lum 




• i'll i.. ,« ujed !ll | I Itlll 

. tI i..- - .1 <1 .1 .<-]• ■ I la ( 1 1: -> I* . 1 I. 

> eonwliir «lwi*iiwd .Una imp* ■ • 

iwl, hr* fiu«<y 

•tl'r.'Jipijt #ld I*'’- » iilt' 

. t .. Vi ■: • ',11 " 11-ii r j 

- I - - : 'I ; r 

l.-fMrAiriv ‘Ti'th S*-F-« M 

TOfiD?. M 

r 13 r I “ niru 

,r, izc-ui»T FHK-ti 



ARMSTRONG CROS. TOOL CD. 

i->T he Tml Hrdrf** Peepl* w 
Jii N. 1'r.imiim An., CJ-ilCAfiO U.5.A, 



JTu'nm 
Tak.JEiH^ 
■UwUMaili^ 
T»lL l*rli| Till 
IfciNiu THi Hum 
im* sinl row nd 

llidn. lad } WVHCbU 
II Fjilf 4 IlitF til). 



STRIPE YOUR OWN CAR 

Ahyoiv run ntr-if'* » rar »itJi nil 
KOLLrA-STftlFE. You cart -save the 
i A year flrlpine jab mid turn uun;i ilo-tair 
r-tlicre. Apeakd-ly ..i-yir-rd pjAst arid iepwiuJ- 
able iviie*- PiiMil. la«q.u*Ti «nani«t ut rr. - h 
may to Buipe tiinij. Suriiicure. iund*!*. 

See n-rijr Ito™ Dealer today -Dir Kn.it 
dirert KortfUid )i,M- 

MQDCRAFT INDUSTRIES, D-l.r4t.MM II. Nwdia Sit, CHIC ICO, ILL. 





€. 



Catch Fish l 

Kris, Mink, M UflkrftU , W 3 t U 
our new folding eiiJvJin.Lypd 

StUl wire TRAP. It rlto forour THEE TRAP OFFER STifl UnrgalTV 
C&tulfifi, $1 Bos of otlf 1 linoUd Fi*h Bftlt fREE to lalrnflucfi nurtrapo. 

WALTON SUPPLY CO . ,3501 JUNIATA A VE., ST, LOUIS. MO. 

wi&tinciToI^^ UNIVERSAL MOTOR 1 39 H.P. 

operaiw on I to voii, AC or DC. atMW upm. 

Si. 54 l>Ius - 2 fie Postaee. Arbor tmcl !/ Chuck 
SI.OQ i-:xtroii i r Pulley — 'lit?., send Cheek or 
Money firrter Nfaney fmek jruartintee. 

NATIONAL ELECTRIC TOOL CO. 

Dipl. 1 2 , 5 GO Washington Chicago. I II. w.llh T« rt.'i" 

OFFICE MACHINE S— C are 

pn-l nneratlnn of M irplfr-rf lit hiaJcm Tvpevrlliit*. addles nuriijaM, .1 1 -I irzn Li -r ,, 
ik- Only bwl dji aaii j«L- S** illitncnud, 5J ..iu 1 -.i tC|,j.jJ.. 

POPtlLAfi MECHANICS PRESS 
2 DQ Ent Ontario Street chlcA^a 





5tc L JtluA. 



TIojul / 



MONEY MAKING rORMUl AS 

L0S9 PfllCElESS FORMULAS ALL IN ONE BOOK FOR tji§ 



FORTUNES MADE WITH 
FOHMULAS LIKE THESE 

C1.1i milks FeriniMri 
MfmedFfs ^ r eiervatlYq$ 
Lubricants 
Auto Products 
Feed PrndutH 
IW^tal PreductE, 
Etc. 



PAintt 
GJ u fra 

PeliYhM 

Infc* 

&Onp» 



Pabular MeehinEci Press. 



TluiiidrcOa p-f blc me 1 1 1 rsrr FPinlilClS — OJim- 
inr mill iOH3 in UruAls— Irnm ji 
(lEinpln farmuiji. Ydur own product may 
l*rin(f >":.m fmr-^ ond fortune. Get Itlld 
bll-T iOa PJL'O book Wctli 10' D fua-mulne, 
ofhJ start a apiro *r full time buaih^aa 

Of yuiiT Own. BrvyyUilrg c*IiLftl npd— 

what to rrului— how to IlUlHI Lt— ivhcrt 
to ret matcrlaU. This- is ton book thnt 
lifts- [lie veil Of ru-iTDry fro in 3 
able anil faacliuitin^ tou^in^H*. Get j i i'j.T 

espy now, ffniy $1.25 pan tosid. 

Dipr. I3S-B, 2UU Fast Ontario St. T Chicago 




BY USING OUR LOW MONTHLY PAY- 
MENT PLAN AT NO EXTRA COST! 



Gifts ^ 
far Every 
0 teas ton 



4.t:ir/ ; 

ON HAMIUGN, ELGIN AND BEROVA 

WATCHES 

* AND HIGH GRADE * 



ThoUtaWOT h d V A 

taken advajitt^e 
tif UiD r:isy Santa 
r-j way to turn 
AjimtIi-s'b- ilntit 

I F j ,1 TiLUn (j r | I) c $, 

w n tell t <. .-liver- 

waft, iir Jf ■'Keliy. 



TURN 
PIN MONEY 
Into diamonds 



DnevY nay ^nra ior the Sants fv imi 

pa>' 'Mill I In- low nn I.'i rain'll I y M, . L ■. i-rE|MH| la-li [irjr:e. 
L n r ti ill I ciju ijMdy [Miyln^n In. 

Sc-iiller FWEE 

Cel 111, Beam li fill tiwik III YnJutill — sent I Kt.l 
1" ci-'hiStr-. L+'il'Jliii; l-riui'lrf of wairl.i-;:, rliatniitiil 
MIj- -. fcil Virr v nrp, nu i jsii ivr,!. nr.- hhoiuti — prifSk 
ttli'i tuisi pa,. UirtLta plnvfily Jjiat Ite*! . Dcu't P*in" 

fhi- opportiiivtij Ijy dflujinii— *' WltlTL JtUtt'l — 
tv,- liu.,- I Hit LtoEd- 

SflNTA FE WATCH COMPANY 

Dept. IE Thsmaa Bldg,, Topeka, Kan*, 





YDUR OWN TYPEWRITER 



FOR 



DAY! 



fiaod eni ir 
a nd d r is li| 

PRUITT CORP. 



766 Pruitt Btefg-, Chicago, Ilf. 




TEMPLE SPORT GLASSES 

Permit fn?H, 1 j: j i" of licmd - vilsilo fjewine diij- 
tant objects. Junt till* tiiLiu: fcircpngrE events, 
iti>i,do or out, ,A-> COrnlorialil^ a^ pport4,c|^rH 1 
iliuI, Blip on or o(T ai easily. Fine- quality SO 

mm. oHjosiiva lens nioantod m LorrLviiinially 

fwiiHTlf cwlihrutetl i-ye-pi ppp-h with wjiith 
Jirl J 1 1 -t Jiir-n t MAdlify X with clfBr, 

pliurp. and hriaht rkfinttina. Curiipleta 
With lihAl Imrrtto caw. ONLY * I .EUV I'tlST- 
paio, or jten l C. O. D. ydn^ peisla^n, 

DLLMACQ PRODUCTS, BOX U23C P Wilmlnjptun, Del. 




XMAS MONEY FOR YOU 



T l-«rV* b b'c i!r nii-J f.-.r i! ?., Lhjr lihi.d-toolhil anklw yem ran 
maar ■ till t!.*- Lik* laiLtJiFKRift #«L E.nfly leuni Lv make mid 
Inor.py -n i' imi apiE tunc. CoDaiitLte uuLlil L.--I 'idinr b ■ ,ii < i », 
yiCl.-n:., iL ■ . , mid Jli t l IL,rtTU*.-C •-! a*. -■!!- V — i r> w%Lm at U .i '.Ling 

m toTiiia tfltunt*. or i.r LrriiireC'la'jii po.y ],.>Lc.iau a a arrivaL 



TVhnj iT-fi'nnr ii'r- -I, r! i[i n I' ypur IVr-.iH-mrTlt 

rw a-L :r. L>. 1|. I~ .,1. ., .■! hi -ill I ■ I ■ 1*1 war:-, yu-JE rcl. 

utra ft** tirH-iurt EM Eb Lul> III) ]( f 

£, A, $ WEFT CO. N, YJ 



TFftcn writing plcaa^ iiiciliipn Popular MeCftutlfrt 
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WP/O 

CATALOG 



ASTOUNDING VALUES IN 
LAfAYETTB RADIOS LIKE 
THIS 6 TUBE, 2 BAND AC. 

Tiif-ro itp-r-n bclirtr his brnijtlil MV 
radio ihnlli CO iSv'JMnd?, Ft 

today ii'r f«ir flit copy of [he 
We I9JS ISO page Wlulniti 
kidio eaial^ twiuininji iht full 
liiir «jf L;if,n i'CIc Radius, Ii!uV.rJ+ 

iFd u Mode! O' J.5— fciiiurinif sen- 

uUDtuil lUhi^K ‘"ej’ 6 '" which pett 
mih pin-point S»CC1ijr-HT 
tD« dial ft vniijUallp]' Ik:- 
~ilh rvotwjrd w.iLmit front 
Jrnsidif dial- One *f 70 
unaundinji LAFAY ETTES Rtrirrthrd 
in die 33 DAY fBEi T HI AL-^-EUiy 

Time Payments. Send ihe Coupon HQW, 

mmm zetnas nmocmi 

Get thii Spec'ef +0 pegs Kmc* tgMogt Haiionalfy y ■ uj 
flj- adictriiisd electric Homs, toys, heme opplmncet, ere. ■JUKI 
*@ Gifts for every member of the fomity, IT'S FREE* MULluliJ 



NEW YORK, N.Y. * CHICAGO ,UL. * ATLANTA, GA. 

too IlfTH 1V1 Nlll Kl W, jatKSOH UVft. 4 50 W. PIACMlMI 

BOSTON, MASS, 9 BRCiNX.N.T * NEVVARX, M, J, * JAMAICA. L. L 



I WHOLESALE RADIO SERVICE CO,. INC 
I 100 SIXTH AVENUE, NEW YORK, N, Y. «UM 

I Rush FREE TS33 Catalog No. 69-7 AS □ m wm ** 

^ Rush FREE XMAS Catalog No, 70-7AS □ GREAT 

| SJflW* TIM If 

l 

H *X«it - 

CATAlOet 

iii ' linn 



WHOLESALE AUDIO SERVICE ™ 



HOME SCIENCE 
EXPERIMENTS 

[ &Ldr*,Lbni nh.i i-i>,,l tliinifl }'£, II fc»n dt> wtili, 
irijUiLil. ru-und nt Jnimf: aloe a CURtarXlAj 
PHHHtCNT ?,] VHTFRY i OT yoD ,*.. n,U'*_ F^n.J 
Jar ihb. b'ktL HmL Inj-n ih* Lean (ur, mid 
y.ilu..'>U I,: Turmn tin, vou taji jti jj-.n Una* 
L-ifn-- nuntl™ »ilh f?HEJ.K:RA.FT C be Lanky 
(Ju*aw AH- 1 .-■Cl £ A L”Ei :r n l L p«*. Write 

t .1 . . m Th t PORTEft CHEMICAL CO.. 
PrKBBCt iv*,, Md. 



MINERALOGY • SPECTROSCOPY 





EARN MONEY 



Make Wind 
Electric Plante 

WE SHOW YOU HOW! 

h 1 1 ■ L auto EsnerjUor 11*1.1 hliiJdlnxP. p]jL>- rsutlo. ancr»t« 
wa.Ah.iiiK msiphlnej uitri ulher muluM. tfell JrJcnclH 
tmt] UflKtlJoti. DLujl' luring complete p]jui3. And 
i y:i - p'ti-'H eaudtpd. 

L£J A Y MFC CO., 447 L*Ja* Bidgi., Minneapolis, Minn, 

Be Hy Local Buyer/ 

SLftftdy Wnrie. Bis Pay Daily 3 I Iui'biiH the hfl-oney, 
Pun Ihli Illicitly prulLlRhlo tiuu.Li-.odi 9 Jix-m jour Jiamr — 
Ptwiwf hK>m— Mitiiisi or HUI ||««, Pin ^irpprlepoo. Full in- 
Btmrllt?n.H nirrtii>,he*l. WriUt for fil-nri ay .rruiAl rtff .(Mall* tOtlnyt 

PRUITT SALES CORP., E-l, LQ H. Click 51., ChkABA III. 




AM*ZtN& 40 W 




ih:mh:; 



Sfranqe New Material 

swaps-qk headlamps 

KNOefi-OtTt S.ELLOL. Tt™ hrimdlmmirn 




'S Sb 



lnt.li AMBKH FOG-UTES. l-kretm Fv. 
flnurar. HI?*! nnd Rain, iTovenlV blind drlT- 
Ifl*. ' r Uutf elare . Help.4J.RYfr life, pr-.p 

l jirtriHl , r; ri,ip infdBnuMlthtratUri . Ai 

wanted everywhere. 

SAMPLE OFFER 5- ^ 1 ™ " eQt 011 

inmrit U[rtn to nral ptmon In tui'b 
Loral hr whe Writ**. No nUiKatinn, flrldii- 
taJJ*. Jip JWI— =-. your ruflw yrJJ r JA Yt 

KFtESTEE CO., ET1 Bar 5L,Akran»0. 



Simple 5 -Meter Transmitter 
for Beginners 

{C^ ft tfflil irtl from pagu TOO) 

po-ssible. The metul base ig 17 in, long, 5% 
in, wide and 2 in* high. Both neutralizing 
condensers (CN) are mounted on rectan- 
gular pieces of Victron, which are fas- 




JNCW*«fct utW 



tened directly on the side of the National 
plate tuning condenser (Qs)- This gives a 
compact arrangement with short, direct 
leads. A list of the original parts used, 
together with complete tuning and operat- 
ing instructions, can be obtained from 




Popular Mechanics radio department, 
without charge. The blueprint number is 
R-24S, 

If carefully adjusted, this transmitter 
has a frequency modulation of around 20 
kilocycles at 100 per cent modulation and 




has a carrier output of about 35 watts; the 
frequency drift is very low. A suitable 
modulator can be any speech amplifier de^ 
livcring 20 to 35 watts of audio. The mod- 
ulation transformer is coupled in the rear of 
the chassis by means of the terminal strip. 
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'a ft?!? 



{jlHVP fti 

tfc-5 HOC 



Kb 11 



««« *»««“ ««« 



VfcVm 



&f.c tliE- lEnsatinnal new A i mmcldiiFi tmpls — tile new 
fiiciiiU Uiptril lin-tbe, tin: uniiurine jl(-ia bemli h h : l | n‘T 1 Sff .ill 
the JfttCsrl lathe umi drill proas iitLfli'hinetltB far aperoul 
opemtionn, Kvcry umn who him a workshop ur hupp* lo 
have ojjc this year ehoiiJd have this interesti nic catalog. 

ATLAS PRESS COMPANY 



1 ATLAS PRESS CO., 141 N, Pitcher St., IWflltlKao, Mich, I 

| Kindly send luC your IQ&I? Catalog. I nm interested in; | 
i □X#w .Small Lathe □ Metal Lathes □ Arbur Presses j 




143 K. Pitcher St, K.lamaw*, Mich. j □ Shn P CT □ DriU ******* D Wood hath ™ l 

FACTOR V DISPLAYS AT [ Mahmi . . .............. I 

CH ICACO— 35 E. Watker at W.ibash I Address..-- . ; 

NEW VOftK— 1J0 Wv 42nd 

PHILAOELPHIA— 111 N. 3rd St, j Ut > r andjstttte. - 



LATHES - DRILL PRESSES • ARBOR PRESSES • SHAPERS 




BUILD CLOCKS with our help 

Cash fn an lh» demand far Pantol, C-H 4 MD FATHER'S 

CLOCKS, Aih 441 . h*w, flail ind Special 

BliriPrinl QPIf-t. Spiitl tl I im I ,r itlUltialld v»t hint drJivin, ,1 Hill 
ClKillk Par pltrtl IE Mnntfl & Cloih., CMati: g FHE£. 

AMERICAN CHIME CLOCK Co. 

1E75 fluflntt SL {EataWialied la"7] fhllAdalphb, Pi, 




cardto fir I.thtj. Ruv to b-jii d. Eaie hi *ril. TjMn.il ed IUim*- 
flrfct* Had*! B-J5 Dutch Windmill Mb jMlL OU41I Uhl 
■ Ei.i, H, .£». 3,i w. Firiin 1'iirn, 1 n-" -^>n|l-.nnr.,t flirt 

Wi.h3i H- 1 -. Tdioflirl. lH.ih.ru dllcH. S&: poi-h, ■ -SI. 00. 

CUt-Jag ill minting 2i mud*]., >tu4 Itta tGtLjf , 

CMfTS MAN’S MODEL CO. Dspl. F-I 3 , 2 fl 3 « Pf. 4 I it SL. MifoiUt, Wl*. 



NEW ^ CATALWC 

■ ■ ' ■.: d 1 iTniltr pert* nt liircijji jiii.-ep. Ail**, 
i! Dfciji ran Li r uj.lv. tJ. j>j. ! Ji 1 . 1 . rHfLtvr 'ill' 

undnr 1 r S-3 9.&4 K ihhu^hIp I , --H 1 1 r r... O-J 

t* 1 1 ■ * ■ ii*i n-.i* IIS HsIt, EliHTtric brake* — 
l : ’|. -!* ™ pw«*I. H«n"l fw REE CuiaLog ltd*?, 

SHAMROCK TRAILER PARTS, 1*381 Tvmtr, DETROIT, MICH. 

FIIFF"“^ sq« ^ oster spectacular 
-• ■» tt scientific pictures. Shows new Speed 

Erector and exciting models it builds* Mail lc post card. 
A. C. Gilbert Company ( 31 ) Erector Sq., New Haven, Conn. 





■ -A BIG DI-HflkFIIJl - I j-i ■ ro iLTirl 

^55^ K ,d*lHVAl* mat k« '■ a ,L-C.-1 Ik 1 -l .1 i . ij .. ■. pLiji. 

" Y H|/P fill VI *** ™ •l*' f r--lw >"V, 

/ lit DUT!;i I.I.HH.. n J prirtr .Lint r*,rf h 
/ no* i ini'. ij:a* Fl»rt wiili i;mJ jK-nd. rrri. 
londuid. Fra* baah dtsttch. M*n A Woman 

1 1 . ■ pi.. 1 ( 'mi liLu- w In l niheri 

n rL i Sal. id i>» man*,] lull 

J i-iir -I II- ■ III. | B. I- ! L « -• nh ■ 'E nil! hrilUH 

^ ■ ■ ■ :. 4MFH1 CAN FROIj CAN-. 

— N1NQ tO. CNipt. L'd j-fl A Nib OrllllM, U_ 



fiOOK 



KINKADE GARDEN TRACTOR 






No. 10 



00 PAGE 



*l»d Rowor Lawnmhw«f 

A Practical Powor Plfjvr and Cultivninr 
for Gardenfl r*. Kubuxbaiiitea, Florists, 
Trtiokora, N'lirwayiueu, Fruit 

LOW Prlcn-Eflsy Tirmf 
AMERICAN FARM MACHINE CO. 
lOISfl 33rd Avv. SE., Minn^pplit, Minn. 



3''tlE] or bfautiTul Ihlnti easily made — bard 
to Am] fi •- r j;(i f.iHiJb — Jovi'Jy r-foich, butt, 
hud, fldiJ]<s bnok, etL'. VtPCm, jiiirtoii unct 
Rolid vrHids — Jiai-il ui llml lurdwnTf. How t» 

maka your own Venetian RMnili at 1/3 slurs 
pms*. Sc-ifilJ pa-Uertu, miuy table tops. etc. 

CRAFTSMAN WOOD SERVICE CO. 
271 ? Miry Street China so 

Wu Ship AD Ovrf the world 




POCKET SLIDE RULE 



With 



A- B-fi-n Frnl,^ VOUdUp*. diTii'h. 
njuvn ttlcri pqtiw n»L -ftaita -:r.--.ir:P*(*ii- e and 
W CITHlei. S la«bHP lid !i b — tliLn nnii'+nirtinti, 



OR CELLCEAPll) 

. - nidhiav ard*f ., 

■Omioltlw) end dil4 frjl® *ii L Efnijcne l**tl-aT tort pud 

tJ.-nB Uni M-J4 

IH- MAN HEIM COMPANY. Im. IS E. »ih St. 



... . _ HO WOOD 

I lip in vja [.irtat. Palid il in e**hu 
rP.irrl ril.-afl (""nndj. pad foreitfn 
ijsjjtr 



NS- Y«V. «, Y. 



3-Minute Spring Motor for Model Boats 

I’--" : * 1 * bulbil L|> tc JO J* at dtp rtl> »r IDll EL & iui ni | (t m : .|, 
f rvjj.: iuLjiLiu. J ..-|. to if. 'tail. Cainplato wj ( |, ,-i 
hl-i.Lt uj.J pwpolLgr , l :, .:^lEij]il. ffttpliliaL*. . fL 124 

SCA 1 TLC MODEL BOAT CO. 

“*Pt- »*- B« saattK. W»h, 



TTViCrt ((‘riH.i'n^r to tKfrcrii^crs ^fjetisc -pnehftd-n Pipfiufer MefiAdnic* 





156A 



POPULAR MECHANICS ADVERTISING SECTION 



Build Your Own 



JIa> ] / tr 

Putting the W< 



Putting the World on Skids 

( Continued from pa^c 61 > 




MEAD C L IDEAS, IS Si, Market, Dept. 1S-BS. qHiC AQO 



L''nJr.j old Man Winter 
Uj a Meat! Ice Yacht — 
"Sk*>cun ,M l.yin - or Bal - 
wing — available In 
con struct! on kit or 
factory- bn! It, or build 
year own Motor Sled, 
H unIi dime for com - 
pistil details on Mead 
Win ter Sjjdricraft. 



LttaKlMU SKEltH 



□jtTThi^r 



Build Your Own 
MOTOR SLED 




— Look 



Pin dollar hm tr> t iiifl ari iim| ret'eive ibis 
ircnuLne mol-ctco L>L!1 rold^nTil cuar . M AD E 
to FIT V DDR LODGE CARD. Held* 
5 Mafiofllc emblem -si iLnijn.nl In kq|e1 

Fit KE . Your niim u isl mnjrect 3J>p ext rn. 
OlO'.yt Mawnlc supply house In u. $. 



The REDDING MASONIC SUPPLY CO, Inc. 

17 W. 33-rtf Street, New York. H. Y. 




YOUR OWN MOVIES/ 10- A DAY/ 



NATTOltfALW ADVtttTI^E]) H-MM *rul — fflm 

ItrnJartnK. Tm Knr •*, i hi 1 h. latmol. chdi. M* f.iEY 

Back io day" i urn.. r»> bibhui in* », ;<k my. t^uns^ 



IBM IhrviurlKiiil; Ika w--rld KilEEikHiA 

!hn Cidt-i '■ Hirti: MorHl, 



Dil'I. A 1 , 



Wll I LK TODAY. 

Tltiini1iiSt,JiPM,ll El, 




TOOL CHESTS 

Thtit ftlwnya I'lease 

Toelmaken and Machlniiti, Free Catalog. 

gerstner tool chests 

01 Cdlunthli St. Daiten, DKfo 



FREE 



VIOLIN-MAKING CATALOG 

Tim mrlwl hobby! Thu perferl hobby 

k'Lft 1 Fiuitrl ln.«trUTiKinlfi with -ri^eT N.n,u! r'pntf Ter 
ttw I03S Lllnatrsiterl cata-latf <j[ tousDUcd Olil lonc-wijocj*. LlmjJh. ami- 
nllra. romplete Kit* ittirl LftfrtXUrflonN. Drop a fnffl today to Dtiyt.P, 

VOIT& GEIGER, INC., H E. Jartson BM„ Chicata.lll. 

Ship or Coach Model, 

Mu*? ih-.-fiB-v haildler T-fw hounlJM rrninifTi IF. Ejl« 
cl Calif. Rfld#TOd. foUj e-hiiMrf p-n-it pb puFti «-iif Man Up 

ill fit, j|)ilu>!i:-: •’Il^n. L-'Jr'l GiCEFLMlk-n.* n:nf Imuliiel. 

A l-*»i T? In. tjunra Mai.'', Ini i .,my i.L^-f-ri 4 E.tK.ltO 14 . Ul. 

Sitml Hi riatHp {-• i tJEa.ii'raJiif ^aJaJ-ip, 

JHlHIATilRE 1HIP MODELS. Oust. RT. Psrli*sk. P«. 




$ 1 

»■ f 

tl. 



ta which was held at Fox Lake*- HI*, in 193u, 
had thirty-eight li Skecters” start. Melvin 
Jones and Ted Meade took first and second 
places. The biggest event in the middle 
west is the regatta held each year in Wis- 
consin by the North American Ice Yacht- 
ing Association* which attracts hundreds 
of boats of all types. 

The rules for ice-yacht racing are very 
similar to those of the International Yacht 
Racing Association* with a few modifica- 
tions. The iceboats are lined up at the 
start* an equal number on each side of the 
starting mark. When the gun cracks* they 
start off on opposite tacks, with the crews 





TAos( u;Jio have tried, it say there*# net hi fig like 
an iceboat for a real thrill 



pushing the boats to get them under way. 
If there is no wind it is entirely permissible 
to push a boat all the way around the 
course. You can get out at any time it 
seems advisable and give it a shove. The 
boat on starboard tack has the right of way 
over the boat on port tack. The boat going 
down wind must keep clear of the hoat 
going up wind. The windward boat must 
keep clear when two boats converge on 
the same tack. Starboard tack means that 
you are sailing with the wind coming over 
the right hand* or starboard side of the 
bow. Port tack, the wind is coming over 
the left or port side* 




NEW 5 in n 2 in 1 SHEET METAL PUNCH 

ItAdki Tinsmith * S-Jicei MdEjiL WD^Cf*-It ClKfl Usri>ir hij-LCH 
nhU'hlv :;jjrl i-ttlrLtmllv mmI punch! 1 * H-- nwn uilt' llhit 
only n Liammrra, (5 l« I hue hiw* 1 T ' I El- l 3 Hi, I 
U ’lii, k:ul. PrUe $4.35. 2 in I bole H»f*, i :1,1 b, 

Fri-cp *2 5l>. 

LIVEflnDonE PUNCH CO-. 115 $- Rroam SE., MtdiUii, Wn. 




fTOur Bureau of Information will answer 
questions regarding articles hi this maga- 
zine* if accompanied by return postage. 
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If| * N C'* «I{| I W 
htf#ffr nq irpgph,,,’ I 



rjgl ap '-r i 
(r r^ f - r 



« " H Hi tad 

■^W hDr|t{r j 

'f Hhjur j( rj] - 



II ■Wfntag 

t**jh[*a THKkMtf , 

rJttr f l * nijfrr.^q 

Btn MB* 



jfas. i 

- V - Al # •> 



Get Your SHAW At 
LOW FACTORY PRICE! 



G ET untiring £peed and power with a Shaw D(J-ALL at an amazing 
low F A C TORY- T O- Y OU price — tso low it will surprise yon, D (J-ALj 
docs work of many men and two or three mules far only 3c an hour, Soon 
pays for itself in money saved. Greatest time, labor and money saver made. 
Can be run by woman or ICLy ear-old boy. 



DU -ALL DOES ALL — Duos all field, 
road,' belt work. Plows, discs, harrows, fur- 
rowR, seed*. cultivate 1 *, harvest?, digs 
potatoes, mows, mkc&, sprays, cuts weedii 
and ImuLs. It runs, washing machines, fred 
n matters,. corn ahcllera, buz* &awe, concrete 
mjie-rfi, onion graders, water pumps, lathes 
and Other belL machinery. Dofs deep mold- 
board plowing- and other heavy work, 
AMAZING MONEY M A NEK for farms, 
ranrhfit, truck pnleiu, nurseries, orchards, 
poultry rsnebes, estates, suburban homeis, 

golf CDuraon and parka, 

SPECTACULAR NEW FEATURES — New 

Jtk'j-ft DU-ALL haft 3 apEinla forward (fi when 
ordered special) and reverse, Rijns from 
mile to So mi Ice per hour. Uoverac gear 
eases work among rocks, roots and in smaLI 
areas. New jjowor turn enables D17-ALL to 
bo turned in its tracks. Powerful Prize:* & 



Stratton 4-cycle air-cooled, engine. Air 
cleaner. Patented tool control makes 
passible the shifting of cultivating Tools 
from ekle to side. Gauge wheel regulates 
cultivating depth Tool and riding attach- 
ments; avail able fnr nit use*. Convenient 
jiffy hitches BfWfed tool and attachment 
took-ups. Air tires save 2\j% fuel costa; 
allow greater traction in field? fast travail on 
highway. Power take-off pulley converts 
DU-ALL i n to portable power plant lor belt 
machinery, 4 model*. 2 to 5 II, P. 

LOW FACTORY PRICE— Mad coupon 
for details nf nrico and terms today! You r ll 
be astounded, 

Iff- DAY TRIAL OFFER — Use DU- ALL for 

10 (lays un your own work. See what amaz- 
ing time, labor and money mver it is. Mail 
coupon for details, N n obligation. 



Agents And 
Ob a fees Wanted! 

—Liberal proposi- 
tion far tpjahEed 
men. Mail coupon 
for low prices, dts- 
rmiiLlH ami Terms, 

ADDRESS OFFICE NEAREST YOU 

THE SHAW MFG. CO., 4501 FRONT STREET, GALESBURG, KANSAS 



J*l3 -0 M ,i=j n eEi4 St, 
Chicago, III, 



130 a West 42nd St., 
Hew York, N- T- 



BBS G North, 4th St., 
Ctlumbui, Ohio 



BUSH COUPON TODAY! 



■JS 




FREE BOOK! 

Contain* action pUpOh -of DU-ALL 
on Hit Job, Pmurw ami deuci-itics 
various mwiv.ld. .ihiiL-hiiwjiu mu! 
(nnlM. Ui.1.': ti.'r - . Idw faetny nrU’e, 
Tel 1 1" whjt umm BJ.y. “‘6 tulur- 
fut [upt's, Man coupon now! St-e 

how yuu can i ti-CTCiB-u pm At*. rji'.'i- 

rjicuscy, time j»n,1 lahcr. Reatf aLaut 
nf-a! 1 0‘4)ay trial Offer. He iiir- 

iin at unutuilly LOW Fav- 
TflUT rniCK, Mali nuu!»un Immc'lL^ 
ntely. 



THE SHAW MFC. CO., (Address nearest office) 



A-’OI Ftnnl St.. Galr-aTifinf. Kans.i 130 -C WVdt 42 nd 5 U, New Topg Tf, 1 ■ G 813 *G MaznvMa 
Bt,, Chicago, III.; flOK-ti hv. Fourth St., LvIdmbUi, £Jl,1o, 

FEIEE Infornmuon at 00*? about the Sliaw DU-ALL Tr.ii.nor m UHdHd below. 



~t ™f.e lii.irj-jt. LOW FACTORY pmr>: snarl 

lO-OAlf TRIAL OFJ'LH, 



[~] Liberal jiroposl Llun for fgvniti ami 
rtcwtcrSd 



NASIH d. 

ADURKSa 
TOWN . , 



.STATE. , 



ll ftcti Writing to ndvertherfi phase wenttim Popular flferfcunictf 
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• For those quali- 
ties in a saw which cause it co run for 
long periods between filings, to do 
more work by keeping steadily at it 
*«*buy an Atkins. Circular, hand, hack 
and all other types of saws used in your 
workshop are in the complete Atkins 
line. Be sure you get this reliable per- 
formance the next time you buy a saw. 
Your local hardware dealer can tell 
you about them. 

L C ATKINS t COMPANY, Indianapolis, lad. 



Ask for an 









Certified Saw 




NEW! 



MI 



1938 BOUCHER 
JUNIOR 

CARVED HULL SETS 

Ciiitipltla hiMi f iltinft -Onwing ■ - Inttriicl ioni 
SJ.W * 9-50 

flllT ‘itfm Am^rir*V pJrJmE n ll*l li«l SHIP 

h I. Urt_ the Sr* rjl |^n Him*. 

LI in L’i m p» i/iiiTi. 

BOUCHER 

US St. 0*p|. PWl-i, N*» Virh 



4W INDIANAPOLIS 
ta LOUISVILLE . . . 



ON ONE GALLON OF GAS! 



It 'a true] Ovfr 120 

ruiltv itM ii JJ niton rjJ j:;Li v; ! 

suriEinu economy of 
ofrtrui-i i.*n, iMyii speed. 
True eomfort. I if nrat 
in your ru'LgijbtirruKjd 
to own the new Im- 
proved Mino-Sroot ;it 
rocliH'oct prire. 
wrlie tor lilcralurc acid 
name or ctosust distrito 
iit/ir Aft: It f Ur I vo ill 
-Vo oljllk r al kmt 



Dealers: 

VIlIlY Tk] Uk U-O 
Irrri L-orin- kliJt 
i>p+n. V, rir,* hv> 
• Ur for KitiG 
t'OCi ,Ul. 



Now Reduced 

To ONLY S 




New Wealth from the Sea 

( Con tin U ml from frase 

in with finer seines, usually operated from 
vessels of from fifty to 100 tons and crews 
of from ten to fifteen men. 

The various types of fishing vessels fea- 
ture a great number of new mechanical 
accessories such as electric hoists and draw 
lines which do much of the work done for- 
merly by manpower, All hatches are load- 
ed with chipped ice or refrigerator coils, 
and the catch is instantly “put on iee,“ 

There are now about 2,700 fishing vessels 
in operation off U, S, shores and more than 
17,000 smaller boats. The more modem 
fishing boats are heavier crafts costing 
from $100,000 to $250,000 each. 

Heretofore more than fifty per cent of 
the live weight of sea fish has been wasted. 
The modem fishing plant seeks to make 
more use of by-products- For this reason 
fish packing is now one of the most rapid 
manufactures known. The fish are weighed 
and run through an automatic scaler, then 
delivered by endless-chain carriers to ex- 
pert butchers who cut off the fillets or side 
meat. Fillets are then wrapped in Cello- 
phane, packed in paper cases, and frozen 
at sub-zero temperatures* to remain frozen 
until they reach the frying pan. 

The remainder of the fish, about sixty 
per cent of original weight, is then dis- 
patched for by-products. In some instances 
the bone is extracted to be ground into 
bone meal. Livers are extracted, cooked, 
and placed in power presses w r here the oil 
is taken from them. The rest of the fish is 
cooked for glue. The dry portion of the 
waste is re -cooked and ground into meal, 
an important feed for livestock. 

Sea-food canning is now a $100,000,000- 
a -year industry, Salmon remains the most 
important canned sea product with tuna 
second* The Alaska salmon pack alone re- 
turns to the United States about $40,000*- 
000 a year. Perhaps the most promising of 
all the new uses for fish is that of fertiliz- 
ers, The material is rich in phosphorus 
and potassium. 

From kelps or seaweeds modern industry 
is making iodine, dyes, anti-rust solutions, 
spray materials, imitation hemp, and com- 
position roofing. One of the most bizarre 
of the new ocean products is manufacture 
of artificial pearls and other imitation gems 
from herring scales. 






POPULAR MECHANICS ADVERTISING SECTION 



159 A 





No Tanks, Liquid 
Generators— Does Same $350 
Work As Big Outfits J 

St-llfirt l ii'Oal n ! Mars I s nfrvV dLlMVMV iicULalLy 
«■ I Li* l roplalM »iMi M II 1»IH1 *h wf ji.s 

i i.i i i i l i 1 1 :c- iu , i»n-!ii‘< lii'uii UiVi'i of ei iii nl nwUil — nnbi, 

: !, -T, Inflri-j, ■ • I it 1 1 1 1 I'i. . ■* 'J 'I t- r, WU-. 1 1'. tlWlrOIytJt. 

,1... ln-aunfii:, l-HHli-WbAT w.,rV *« hi a matljf 

tpnk euttits, r Myom.' can use from dry 

? i'| i-, hMl leiy "t luiu-ebniil rarnnli Complete 

ouLtU wcSEtK ontf L IJj,— taJrc- It nnyYiSvcr? , 

fDFf CAttPI FI SemJ (Oi-lJiy for tm-i.-iilng OetiillH a&ld 
rntc Minru, KREE Sample that [iruvea a) I cLalma. 

Arjtnti WJirtlfdl Writ# far tio-Mnn^ PrUthalitinn 

RAPID ELECTROPLATING PRODUCTS 



rM-11. 1$4 M. Clark St T , 



Chicago 




Mow to Make Articles of Beauty 

mtml nut of ymir ho'Hhy. Tiitts j-owr 
Work fjhCiy hOara Into pifnRt, The "Mika It 
Y«Uru«ll ' book hSim , , , ' , i yOsI Srimt Hj tcake 
u i.ii 3 fcj.OYf to EUa-ke i t h Tvat'b that "ijrO f f 8 *#-!onal 
touali ' ' — mod^lH — io>h —useful 
drcortitLvB nrt-ide* of t|l kiiicK 

Ntspast fiiiit-ii'ti — ISU [Mtic*b. 833 
pinturos, 7 £ IQ iDchc*-.^ Ment 
pPB-tpivvl for 113.00 Or u: 13, S- and 

C. O. D, — yt™ inf 

poifiBtt, 

Order N Ow, 

POPULAR 
MECHANICS 
PRESS. 

Room iSTB 

1 W E. Ontario 
*t., CHICAGO 



md Utility that Sdl 

"MAKE IT 
yOURSELF" 
INCLUDES: 

Toy»— M-rrf*|p — Fuml- 
tuifl — (Jerdeu l:i(|ui|)intLt 
—Home Itopaii* — Sj,vDite 
Equipment — Auto Kinks 

— ltadjn Ktniipmob.t™-' 

W or k h ih o p Tools a n rf 
Machinery, Arth-lr# 
OH \t Orikint; TV null, 
M «tal , 1-cuther. 
G I bji p E to . i E lc . , 
E iv 





"1001 Way 3 to Us Concrete" 
Strips the mystery from :r • fus- 
dnaLing work of mnkitijt u-i-ml 
articles find permanent ii .;vr< •■. . - 
mental with concrete. Thin i n' !., 
Jitiat published cover* ■ . -r> I- umv-m 

use of concrc-tc lor flu- In -me, 
iftrm, building, buxtsn- - ro 
dufilty, ptu9 newer u^ ■ ^ ;i . I» ■ 71 - 
tiem and. arts. Tnduii new fast 
petting and gloriously colored 
concrete and I-ifl valuable usiiiile 
kinks, 1001 uscu of concrete in- 
cluding homes, garden furniture, 
pools, Statuary, etc., recreation 
devices, farm Improve inputs* 
driveways, walks, etc, Dcarribcs 
all methods and materials, Show? 
how to do real professional typo 
Jobs, 



EEpS Fib** — 

Flalei, Hundreds 



If Colored 
of Pictures 



1 JlTITe hook 7 T ] 0 icifliri. Hand, 

Mm* rJutlL bjDdinr, ^eal post, 
ouirt lar ■only Jfir Stmi COU 
in CT. S. :F preferred . Order 
t n<J*.y , Mats ci>n.rrrte work a 
f aAflinaitn* hobby ur a praBt- 
able buiriqraa. 



Tells How to Use— 

Concretf! About the 
Home; Concrete in 
tho Garden and 
Yard; Concrete- 
About the Farm * 
Concrete l Homc-mnd 
Building; Making 
Heereation Device - 
Concrete in 
W or kshop 
crete Prod .11 
Manufacture- uuu- 
oretefnBiisinopnand 
Industry, etc. Gives 
|4tiCuacrcte Kinks. 



Money Miking Facts - Best 
Methods - Materials - New 
Colored Concrete - 140 Kinks 



The Book of the 
hour tor the 
workshop fart, 
handy man and 
home owner. 
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AMAZING to If c 
Ty&ATTtTtY lift 



PICTURE NEWS OF AN 

AMAZING BATTERY 

THAT'S GUARANTEED AS LONG AS 
YOU OWN YOUR CAR! 



DRIVE FROM MAINE TO CALIFORNIA 
AS OFTEN AS YOU WANT 

Think of It! Here Is ft barteiy that's guaranteed 
nor for jtm a few monthi, a few years or a few 
thousand mile*— it’s xtofjrjtrtfesrf jj ui you 

eriTj }tntr passenger car. Onct you equip ynur car 
with the new Goodrich K a [Jignad l- Electro-Hale, 
Goodrich Euanntets ytiu'll never have ro buy 
an oiher ba t tery for it o r .spend a perm y for repa i ra. 



ADDS TO LIFE OF BAnERY 

Sfteiaily designed flexible Spun Glass Retainer 
Msilh not only prevent the lass of active power, 
producing materials from the pi at us but also 
assure h free, steady ll caw of power. 



SUPER POWER CANT ESCAPE 

Goodrich Ftectro-Fftk Datttries are the only 
bitter ies with che Power-Saving Top Cover, 
This exclusive feature IoL-h?j out dirt, acid spray 
and corrosion and jcWj nr the 1 lectin- Pa k’t 
mpt r-poitt r. Sec your Goodrich Tire and Battery 
Dealer or Goodrreh Siivcrtosvn Srore today. 



B Good rich J 

* •**>* KATHAN0DE 

■ EleclroM BATTERY" 



TTften ‘writing tu ext f Foil Fopti^ttr Mecliaiifca 




lfiOA 
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A Back -Geared Screw- 
Cutting Precision Lathe 

W*ijjh| 3® SJ». a 



Ttuv 9"x 3 

'utuint SOUTH BEND 



WORKSHOP |_ AT HE 

TERMS AS LOW AS $6 A MONTH 



No, 419-YA, PwinB A 1 
Ud WiH-Jtsbfip Bcndi Lathe 
with Htdxontel Molor Driven 
i-i fit*, Kevcrtih# Motor, 
tfwitdi and Adjustable Belt 

L'uuntenJi al l , , S U7.00 

(■5 15.00 doirn » $6 ,0ft it 
month Jo r Itf trtoftiA*. i 







C FOR THESE BOOKS 

\n Rim a Lathe” has ITift pngra with 
•v r MO iUiintraLionfi of work cm ■ lathe. 
I “'it empire sold, S.'iee-. it- l 

! .- S'o, 15-Y dfacribcii anJ |iri ■ - l* 
Workshop Lathe in 9 drives and 4 lied 
i -j.i-lha. Copy scab free, postpaid,. 

South Bend Lathe Works 

@£3 E. M adiscun St, , So. Bend, 1 mi,, U. S . A. 

m 



Tfl£ new 9-incJi Workiihup Frecitidn Lathe is a back- geared, 
" Screw Cattins Lnlhe, ami h;i« llip h^hih? workmanship and 
materitU an <i iir lar£cr t more expensive model#* 

It is dec if ned to hurdle the finest, most accurate jobs in 
manufacturing — in the tool room, in home workshops anil 
HLitomolivc machine rhope. This la I he at 683 and up repre- 
sent w the rrultH value we have ever offered in 31 yearn of 
fine lathe building. 

Pea lures include Twin Gear Be verse tu lead «rew. Hall 
Thruvl Hear iii j{ nn SSjmidle, Automatic Lunffiludin .: I vrrw 
feed to Carriage. Precision Lead Screw for Culling ^rew 
tJrreaitn from 4 In 40 per inch* fi-iach hole through -F"nrilc 
taking collets Up to Ji-incfi capacity. Taken 33 attro'l t rnen to 

Lathes Stocked in Principal Cities 

Chicago. Ill, — C. B. Bunn Mefiry. Co.* 5+1 W. V**b- HLd. 
New York, S- Y. — A. CL Colby Mrhry, Gl* J33 Canin' -St* 
Philadelphia, Pa. — W. ft, Kanp Mchry.* 135. No. Third M, 
Lw ArtteJe« T CaL — Ertlet A Davies Mehry,* 1910 Santa I C 
Detroit Michigan — I*eeMchry, Co., 631 B h, JifTer-im Vic, 
Milwaukee, IS 'ifrciinirin — Voell Mrliry. Cm. 1333 iNo. Lorli s t, 
TloMon, Map. — The M acKrnik Mrhry, tin,. 36 Olin-r w i 
Cleveland, O. — Reynolds Mchry. Co., £034 E. Z2t)iJ .^Irwt, 



South Bend Lathe Works, 

025 E, M&draon Sl„ Sfluth Bend. Ind., U. S. A. 
Plcnao (Fend iop the following:; 

U Nn 33 LIJ “How to Run a La the.” £ 5 o 

□ Nil LftY Ef' WcrLatiup Catalog, Free 

□ Eiyy Payment Furtboee Flan 



Cb ss of Work. 

Name. 

Address. , .. ., 



for milling, frimliriK, cirflw-LJi Collet chuuk Vwi, <Mld many 
Olher lallm 1 0|H:ratl<>Iid, In 3% 3 4', iiriil -1}^ Ih-iJ Er'cigtll.t, 

Write fur information on llii* lathe and Inner riwuin motor 
drive a ini roLin1.ereiha.ft drive. Get the liullclina we offer — 
with inMUiUltkm ?1 k>ih MjmuLrmtiiiji work, Aniuniutive 
jobs, Monte nhnp projects* <lo. Uk coii |> on below* 



ROM* 






5 OTHER SIZES: 9 f 11 r ( 1 3. , 15 and IS SWING 
IN ALL BED LENGTHS PRIDED $102 la $1509. 

LaUic shown below b Xu. I6' T x fi r Quick Chang r 

Gear Underneath Belt Motor Driven Lathe with CQCQ 
1 F|*P, motor, Complete again iwri,. r. Z-SblHtft. 

r $07 (fitirn, 543.50 wutirWjr 
/or 22 months.) 
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TIME; 8 a, m.! TEMPERATURES Freezing! 
TOUCH THE STARTER,.* and YOU’RE OFF! 

Mobiloil Arctic starts cars quick , * .easy ! 
Gives double protection— when your mo- 
tor's cold or running hot. That's why..* 
More people buy Mobiloil Arctic than 
any other winter oil in the world ! 

Isn't that a great testimonial ? It's the fin- 
est proof you could ask — that Mobiloil Arc- 
tic is the oil for your car this winter ! 



WINTER-PROOF TODAY 

START QUICK with Mobiloil Arctic 
—world "# largest-selling winter oil. 

SHIFT EASY with Mobiloil Gear Oil. 
No more fighting with your gear it. 

RIDE QUIET* Winter Mobil greases 
end nerve-racking squeaks. 

PREVENT FREEZE-UPS. Protect ra- 
diator with Mobil Freezone* 



“BETTER ONE WEEK EARLY.THAN ONE DAY LATE!” 



MOBILOIL- MOBILGASQSt 



SOCONY-VACUUM OIL COMPANY, INC. 



MobilgaslMobiloil 







Joan Crawford 

takes time out from 
her port in M-G-M's 
"Mannequin'' to ploy 
the port of Mrs. Santa 
Clous* Joan C rawford 
has smoked Luckies 
for eight years, has 
been kind enough to 
fell us: 'They always 
stay on good terms 
with my throat/' 



When you offer fr tends the welcome 
gift of cigarettes, remember two ficrs: 

1. Among independent tobacco men, 
Luckies have twice as many exclusive 
smokers as all ocher brands combined, 

2 . Luck i es no t on ] y o Her yo u the ti nest 
tobacco but also the throat protecrion 
of the process ‘ I t s Toasted * 

With men who know tobaccobest,„ 




